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The Big River Mine Tailings site covers approximately 600 acres.
It consists mainly of lead mine tailings, ranging from 0 to more than
'00 feet deep. An active sanitary landfill and landfill office are
cated on 60 acres of the southwest portion of the site. The majority
the site is situated within a horseshoe meander of the Big River.

Therefore, the site is bordered by Big River on its west, north, and
east sides. Residential areas and the town of Desloge are adjacent to
he site to the south and southeast, respectively. The site is the
result of 30 years (1929 to 1958) of stockpiling lead mining wastes from
a stope and pillar mine and mill operation located near the southeast
edge of the site.

The site was first brought to the attention of the EPA in 1977,
after an estimated 50,000 cubic yards of the tailings slumped into Big
River during a heavy rainfall. The tailings contained elevated levels
of lead, cadmium, and zinc, as well as other metals of concern. Because
the tailings consist of powder, silt, and sand-sized particles, they are
easily eroded via wind and water. Due to the proximity of the site to
Big River and to the town of Desloge, as well as the existence of the
on-site landfill, there were major concerns about the influence of the
surface water and sediment quality of Big River, the shallow ground
water quality, and the ambient air quality on and off site.

A Listing Site Inspection (LSI) was conducted by E & E/FIT, July 21
through 29, 1990. The objectives of the LSI were to determine the level
of toxic metals of concern present in the tailings on site and
characterize how the site is influencing the ambient air, surface
water, and ground water quality on site, as well as in the surrounding
area. Therefore, tailings, soil, surface water, sediment, ground water,
and air samples were collected to establish the heavy metal
concentrations of the tailings and determine if the metals are migrating
off site. The sample results confirmed that the ^Tilings contain
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significantly elevated levels of lead, cadmium, and zinc, as well as
other metals of concern. Surface water and sediment sample results
indicate that heavy metal laden tailings material is influencing the
ambient air on site and is migrating at least 1,500 feet off site.

A fully documented HRS package has been prepared for the site. The
surface water pathway score with an observed release is 100. The air
migration pathway score with an observed release is also 100. The score
for the soil exposure pathway is 94. The HRS site score calculated
using these three pathways is 84.9. The ground water pathway was not
evaluated because of its complexity relative to the other pathways and
also because each of the other three pathways generates a score high
enough to produce an overall site score above 28.5.

Surface Water Pathway
An observed release to surface water was scored based on visual

direct releases and on surface water and sediment sample data. Besides
the castrophic tailings release of 1977 to Big River, more minor events
have occurred and will continue. Tailings are in continuous contact
with Big River at numerous locations along the perimeter of the site.
Although a warning was issued by the Missouri Department of Natural
Resources to not eat bottom feeding fish from Big River, many local
residents continue to fish and swim in Big River at the site and
downstream.

Air Pathway
The tailings physical nature can be described as dust, silt, and

sand-sized particles. Therefore, the tailings are easily airborne and
once they enter the ambient air, are easily transported off site. The
air pathway was also scored based on a visual direct release, as well as
on hi-volume air sample data. The principle receptors of the heavy
metal laden particulates are the people who breath the material. Seven
people work full-time on site. Residential areas that include a school
and a day care center are adjacent to the south and southeast borders of
the site. Approximately 20,000 people reside within a 4-mile radius of
the site.

Soil Exposure Pathway
Although the ground water pathway was not scored, data indicates

that the shallow ground water on site contains elevated level of toxic
metals. Metals were detected at extremely high concentrations in
shallow ground water near the landfill operation. This may be the
result of landfill leachate mobilizing the metals. Also, the drinking
water well at the landfill office contained dissolved lead at
concentrations (14J ug/L) higher than the proposed MCL. Many other
private drinking water wells exist in the area. The nearest municipal
well is located 3,000 feet southeast of the site. Approximately 20,000
people in a 4-mile radius of the site utilize ground water for drinking.

Lead, cadmium, zinc, and other toxic metals of concern are present
at elevated levels in the tailings at the Big River Mine Tailings site.
These contaminants are actively being transported via wind and water
erosion into the ambient air and Big River. It is recommended that a
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comprehensive stabilization plan be drafted in order to control surface
water and air releases at the site.

The ground water on site also contains elevated levels of metals.
Samples collected around the landfall indicate that leachate may be
mobilizing and releasing metals in even greater concentrations. It is
therefore recommended that further study of the on-site ground water be
performed to determine the effects of the on-site landfill.

It should be emphasized that while the LSI has identified the Big
River Mine Tailings site as a major source of toxic metal contamination
in the area, the problem is regional and multi-source. Many other lead
tailings piles contribute to the toxic metal contamination of the Old
Lead Belt area. Therefore, it is recommended that a comprehensive study
of the entire region be conducted in order to characterize each
potential source, the regional air quality, and the effects of the
region on the Big River drainage basin. This investigation should also
include lead-blood level sampling of local residents and lead dust
sampling in local residences.
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SECTION I: INTRODUCTION

The Ecology and Environment, Inc., Field Investigation Team
(E & E/FIT) was tasked by the U.S. Environmental Protection Agency (EPA)
under Technical Directive Document (TDD) fF-07-9004-011 (Appendix B) to
conduct a Listing Site Inspection (LSI) of the Big River Mine Tailings
site near Desloge, Missouri.

The Big River Mine Tailings site is located in St. Francois County
adjacent to the north and vest boundaries of the town of Desloge,
Missouri (Figure 1-1). This area of southeast Missouri is a region
known as the "Old Lead Belt" and was formerly a major producer of lead.
The coordinates of the approximate center of the site are 37° 53' 11.4"
N latitude and 90° 33' 00.0" W longitude (USGS 1982).

The objectives of the LSI were to determine the level of toxic
metals of concern present in the tailings on site and characterize how
the site is influencing the ambient air, surface water, and ground water
quality on site as well as in the surrounding area. The LSI field work
was conducted July 21 through 29, 1990 by E & E/FIT members: Bob
Overfelt, team leader and sampler; Chris Williams, Site Safety Officer
and sampler; Sharon Martin, sampler; Curt Enos, sampler and HRS
information; Annette Sackmann, air sampling trainer; Otavio Silva, air
and soil sampler; Patty Roberts, air and soil sampler; and Ves McCall,
air and soil sampler.

1-1
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SECTION 2: SITE DESCRIPTION AND BISTORT

2.1 SITE DESCRIPTION
The Big River Mine Tailings site covers approximately 600 acres

(Appendix A; Plates 1 and 3). It consists mainly of mine tailings
ranging from 0 to more than 100 feet deep (EAP 1981). An active
sanitary landfill and landfill office are located on the south end of
the site. The landfill is operated by the St. Francois County
Environmental Corporation (SFCEC) which has a state permit to fill
approximately 60 acres (Hudwalker 1988). There are six monitoring wells
installed around the landfill. The well logs for these wells are
included as Appendix G. These wells are drilled to the base of the
tailings. The average thickness of the tailings calculated from the
well logs is approximately 50 feet. The majority of the site is
situated within a horseshoe meander of the Big River (Plate 3).
Therefore, the site is bordered by Big River on its west, north, and
east sides. Residential areas and the town of Desloge are adjacent to
the site to the south and southeast.

In order to simplify referencing specific areas on site, the three
main areas discussed will be referred to as the meander area, the
landfill area, and the St. Joe Minerals property. The landfill area and
St. Joe Minerals property make up the southwest and southeast sections
of the site, respectively, while the meander area consists of all
property north of these areas within the Big River meander (Plate 3).

The site is the result of 30 years (1929 to 1958) of stockpiling
lead mining wastes from a mine/mill operation located on the southern
edge of the site (Novak 1980). After processing the lead ore, the
tailings were transported to a designated disposal location on the site
via a slurry pipeline. At the time of deposition, the material was
about 50 percent water, and ponded areas would form on site, hence the
name "tailings pond". Because the tailings are porous and highly
permeable in most instances, the ponds dried up rapidly. There is only
one small ponded area located on the west side of the site that always
contains water (Plate 1). Other areas temporarily pond after heavy
rainfall events but rapidly dry up. The vast majority of the site
consists of dry, unvegetated tailings; therefore, it will be referred to
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as a tailings pile.
The site was brought to the attention of the EPA in 1977, after an

estimated 50,000 cubic yards of the tailings slumped into Big River
during a heavy rainfall. The tailings contain elevated levels of lead,
cadmium, and zinc as well as other metals of concern. Because the
tailings consist of powder, silt, and sand-sized particles, they are
easily eroded via water and wind. Due to the proximity of the site to
the Big River and to the town of Desloge, there were major concerns
about the site's influence on the surface water and sediment quality of
Big River as well as ambient air quality on and off site.

Photo 1 illustrates the area of the 1977 major tailings collapse
into the Big River (Appendix F). This was taken during the 1988
Preliminary Assessment (PA) reconnaissance. Photo 2 illustrates
tailings erosion on top of the pile at the major area of collapse.
Photo 3, taken during the 1988 PA reconnaissance, illustrates the
proximity of site to Big River on the east side as well as the migration
of wind blown tailings. A strong west/northwest wind was transporting
the tailings in a east/southeast direction toward the town of Desloge
during the January 1988 PA reconnaissance. The predominate winds that
transport the tailings appear to be from the southwest, west, and
northwest. This can be concluded by the dune-like migration of the
tailings that is apparent on site. The primary migration appears to be
from west to east, although the prevailing wind in the area is from the
south (SCS 1981). Some south to north migration is evident, however,
most migration appears to be west to east. This is particularly evident
in the relatively flat, unvegetated, and most elevated portion of the
meander area. This area lies directly west of the major collapse area
and extends approximately 2,000 feet north, 1,500 feet south, and 2,000
feet west. The topographic map in Appendix H illustrates this area.
Photo 4 illustrates the barchan-type dunes and ripples that have formed
in this elevated portion of the meander area. The wind fence in the
photo was emplaced by SFCEC to aid in prevention of the erosion. The
fencing has had minimal effect, and much of it is in need of repair.
Other areas on site that release tailing particulates readily to the
ambient air are the landfill operations area and the huge tailings pile
located on St. Joe Minerals property that is elevated 75 to 100 feet
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above the adjacent tailings (Photo 5). Photo 6 was taken from the top
of the large St. Joe Minerals property pile and illustrates the meander
area bordering Big River to the west and farmland to the east. Howard
Wood, owner of the farm property to the east of the site, stated that he
never had to apply agricultural lime to his property, because so much of
the tailings material blows from the site and is deposited on his
fields.

Tailings have been transported by surface water erosion to Big
River in many areas along the perimeter of the site bordering Big River.
Section 3 documents the history of these major areas. Some have been
stabilized, and some are actively transporting tailings or in direct
contact with the river. During the LSI reconnaissance of the river and
site border, the areas where tailings are obviously being transported
into the river by surface water erosion or areas where tailings are in
contact with the river were documented. These areas are illustrated on
Plate 3. Photos 7 and 8 illustrate two of these areas on the west side
of the site. During the reconnaissance, it became obvious that a large
portion along the northern border of the site had tailings in contact
with the river; therefore, this area was marked on Plate 3. Photo 9
illustrates one of these numerous areas along the north perimeter.
Photo 10 shows tailings in contact with the river at the east bend on
the east side of the site. The bank is very steep and undercut by the
river which releases additional tailings. Tailings at this location
constantly exceed their angle of repose and fall into the river.

The on-site landfill is also considered a serious problem for two
reasons. First, the activity around the landfill operations
continuously creates dusty conditions and releases additional heavy
metal-laden particulates to the ambient air. Workers on site are
constantly exposed to tailings dust. The second reason for concern is
the leachate production from the landfill. Landfill leachate is
typically low pH and contains large quantities of organic material.
This condition could possibly dissolve and mobilize heavy metals bound
in the tailings. Therefore, these metals could easily migrate to the
shallow ground water and to Big River. Results from a leachate sample
taken during the LSI confirms that this problem does exist.

During the LSI, several previously unknown site features were docu-
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mented. The most significant of these features include a drainage tun-
nel, artesian wells, and a swimming area.

A drainage tunnel approximately 10 feet wide, 15 feet high, and
1,500 feet long runs under the southwest corner of the site. The tunnel
entrance (Photo 11) is located approximately 300 feet southeast of the
landfill office (Plate 3). The tunnel trends southeast/northwest and
exits at an opening (Photo 12) approximately 200 feet southeast of the
west Desloge river access (Plate 3). Water flowing through the tunnel
then drains directly into the Big River. In an interview with landfill
manager Bryant AuBuchon, E & E/FIT learned that the tunnel was built by
St. Joe Minerals. It was used to divert surface water drainage from a
tributary to Big River that once traversed and drained the south part of
the site. This former tributary has obviously been filled with
tailings. E & E/FIT did not perform a reconnaissance through the
drainage tunnel due to safety restrictions; however, AuBuchon confirmed
the actual path from his experience.

The area near the drainage tunnel entrance is approximately 50 feet
lower in elevation than the adjacent access road and landfill area to
the north, due to the thickness of the tailings (Photo 13). Because the
landfill operators had a problem with ponding water in an area
approximately 200 feet north of the tunnel (Photo 14), a culvert was
installed under the access road that drains from this ponded area to the
drainage tunnel entrance (Photo 13). Also, a constant flow of landfill
leachate seeps into the drainage tunnel in the area (Photo 15). One
other notable feature near the drainage tunnel entrance is another
drainage tunnel that once drained an area on the tailings pile from a
drainage tower (Photo 16). This opening is approximately 20 feet north
of the drainage tunnel and appears to trend in a north/south direction
underneath the tailings. This tower drainage tunnel drains into the
drainage tunnel leading to Big River. It appears that the tower drain-
age tunnel contributes a significant amount to tailings runoff.

AuBuchon stated that during heavy rainfall events, a significant
amount of tailings is carried through the drainage tunnel and deposited
into Big River. E & E/FIT observed that the bottom of the tunnel near
the entrance was lined with tailings at least one to two feet thick
(Photo 11). It is obvious that the landfill leachate also flows through

2-4



the tunnel and into Big River. Therefore, E & E/FIT sampled the
leachate and tailings at the tunnel entrance and the water at the tunnel
exit in order to characterize the contaminants in the water and sediment
entering Big River via the tunnel.

While performing a reconnaissance near Owl Creek just west of the
site, the E & E/FIT discovered four artesian wells. In an interview
with Bryant AuBuchon, it was determined that these were actually former
exploratory borings installed many years ago by St. Joe Minerals in
order to determine the areal and vertical extent of the lead ore
deposits. Apparently, the borings were never plugged after
installation. These borings are cased with two-inch diameter steel
casing that rises one to two feet above the ground surface. Ground
water conditions in the site vicinity apparently have created artesian
conditions in these borings (Photo 17). All of these artesian wells
were located near the east bank of Owl Creek, north of the abandoned
railroad spur, and south of the Owl Creek and Big River confluence. Two
of the artesian wells are located at sample location 324 (Plates 2 and
3), and two of the wells are located at sample location 301 (Plates 2
and 3). All of these wells were producing several gallons of water per
minute. This water flows directly into Owl Creek which drains into Big
River. The E & E/FIT sampled one well at each location.

The E & E/FIT also determined during the LSI that a large tailings
sandbar on Big River located on the northwest side of the site is used
as a swimming and fishing area for the landfill workers and their
friends (Plate 3). A road to access this swimming area had recently
been constructed before the LSI fieldwork. AuBuchon confirmed that the
area is used for swimming and fishing. The E & E/FIT sampled the
surface water and sediment at this location.

It is important to realize that all of the major tailings piles in
this former mining region are contributing to the contamination entering
Big River and its tributaries, and that all are potentially impacting
the ambient air. Consequently, the problem is regional and cannot be
attributed to only one waste pile. However, the Big River Mine Tailings
site (Big River pile) is unique in several ways that make it more
detrimental to the environment. Because it borders Big River on three
sides and is elevated above the river, tailings directly enter Big River
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via wind and water erosion as well as by undercutting of the tailings by
the river. None of the other piles in the area are situated on Big
River. As of 1980, an estimated 90,000 cubic yards of tailings have
been eroded into the Big River from the site (Novak and Hasselwander
1980). E & E/FIT has observed active deposition of tailings into the
river and areas on site where tailings are continuously in contact with
Big River. Another notable difference about the site is that it was
deposited on relatively flat topography. Therefore, as the pile of
tailings accumulated, it became topographically elevated above the
surrounding area. With no vegetation to stabilize the elevated areas,
tailings are more easily transported to the ambient air. This occurs
over much of the site; however, the large, flat, elevated area in the
east-central portion of the meander area is the most severely eroded.
The topographic map of the site included in Appendix H illustrates this
elevated area. Tailings constantly migrate from west to east in this
area creating dune features typical of aeolian deposits. Photos 3 and 4
illustrate erosion in this portion of the meander area. Other large
tailings piles, such as the Leadwood and Federal piles (See Section
2.2), were deposited in valleys of dammed tributaries. As they were
deposited, they filled in these valleys. While some elevated areas
exist on these piles and on other tailings piles in the area, due to the
size of the Big River site and relative elevation, it appears to have
greater potential to create significant tailings particulate releases to
the ambient air. Air monitoring of individual tailings piles is needed
to confirm or refute these observations.

The on-site landfill is another unique site characteristic. No
landfills are known to exist in other tailings piles. Complications
associated with the landfill were discussed previously in this section.
Consequently, while the metals contamination in the area cannot be
attriubted to one mining waste source, the Big River site appears to
contribute a disproportionate share of the contamination due to its
specific characteristics.

2.2 SITE HISTORY
The Big River Mine Tailings site is located in an area known as the

Old Lead Belt. The Old Lead Belt is located entirely in St. Francois
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County and covers an area of approximately 110 square miles (USGS 1988).
Lead was first discovered in southwestern Missouri in the early

1700s. Until the 1860s, mining in the area was restricted to shallow
workings from pits or trenches. In 1864, the St. Joseph Lead Company
purchased 964 acres and began mining in Bonne Terre, Missouri. Plates
1 and 2 illustrate the towns and mining waste piles of the Old Lead
Belt. Diamond-bit core drilling of the area began in 1869 and
determined lead rich ore deposits existed under the towns of Bonne
Terre, Desloge, Flat River, Leadwood, and Elvins. As many as fifteen
lead companies operated in the area from the late 1800s to early 1900s.
However, by 1933, all of the properties in the area had been acquired by
the St. Joseph Lead Company. The St. Joseph Lead Company is presently
known as the St. Joe Minerals Corporation. The St. Joseph Lead Company
operated mine/milling operations at Bonne Terre from 1864 to 1961, at
Desloge (Big River Mine Tailings site) from 1929 to 1958, and at
Leadwood from 1915 to 1962. Mining activity in the area began to
decrease in the 1950s and 1960s as the ore deposits were depleted and
with the discovery of the Viburnum Trend (New Lead Belt) which had
higher grade ore. The Federal Division of the St. Joseph Lead Company
was the last mine to close in the Old Lead Belt in 1972 (USGS 1988).

This area was the nation's largest producer of lead from 1907 to
1953. Approximately eight million tons of lead were produced. Mining
wastes or tailings were produced and disposed of in piles directly on
the land surface. Early mining methods produced coarse tailings (known
locally as chat) from mechanical separators that concentrated the ore.
As technology improved chemical separators were used that produced
fine-grained tailings. The majority of the Big River site consists of
fine-grained tailings. However, both methods produced wastes that
contain elevated metals levels. An estimated 250 million tons of
tailings were produced in the Old Lead Belt. The Big River drainage
basin which drains the Old Lead Belt is estimated to contain 3,000 acres
of tailings. Tailings from these waste piles are easily transported and
released to surface water bodies and ambient air via wind and water
erosion. Plates 1 and 2 illustrate the major tailings piles that
make-up the Old Lead Belt wastes as well as the tributaries of Big River
that drain them.
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The St. Joe Minerals Corporation (formerly St. Joseph Lead Co.)
owned and operated the mining and milling operation that produced the
tailings at the Big River site. In 1972, the corporation donated the
majority of the site, 502 acres, to St. Francois County (Novak 1980).
Approximately 100 acres, which is located directly east of the present
landfill, is still owned by St. Joe Minerals (Hudwalker 1988; Plate 3).

After acquisition of the 502 acres, St. Francois County leased the
land to the St. Francois County Environmental Corporation (SFCEC)
(AuBuchon 1987). In 1973, the non-profit SFCEC established a sanitary
landfill on approximately 60 acres of the southwest section of the mine
tailings pile (EAP 1981; Hudwalker 1988). AuBuchon (1987) stated that
the landfill accepts typical residential refuse and debris, and that the
refuse is not separated into specified cells. The landfill operation
has four full-time employees: AuBuchon and three heavy equipment
operators. Hudwalker and Associates, Inc., a consulting engineering
firm located in Farmington, Missouri, has administered landfill
operations and maintenance of the tailings pile since 1985 (Hudwalker
1988).

Part of the 100-acre area on the east side of the site owned by St.
Joe Minerals Corp. is currently leased to the Morgan and Vhite Company
(Plate 3). Morgan and White use tailings and chat from this portion of
the site for mixing asphalt and sell the tailings for agricultural
lime. The number of workers at Morgan and Vhite varies. There are
three full time workers; however, during the peak asphalt season (April
through September), there are up to five workers on site.

Marvin Hudwalker of Hudwalker and Associates, Inc., was present
during the January 1988 PA reconnaissance. He stated that mine tailings
were used as daily cover on the landfill trash, and that when a cell is
filled, a one-yard thick clay cover is applied, and grass is planted.
During the PA reconnaissance, the filled landfill cells were noted to
have a continuous cover and the area was relatively clean.

A review of the Missouri Department of Natural Resources (MDNR)
files regarding the landfill revealed that the landfill operation was
very inadequate before Hudwalker and Associates took over
administration. The facility was cited numerous times for various
violations. Photographs from repeated inspections of the landfill
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depict large amounts of refuse with no cover or vegetated cap (Burris
1988).

According to a 1977 University of Missouri-Columbia (UMC) report,
the area experienced a severe storm event involving the section of the
tailings pile known as Gap A, adjacent to the Big River on the southeast
side of the meander area (Figure 2-1). This portion of the mine
tailings pile became supersaturated and collapsed, releasing its
contents into the Big River (Appendix F; Photo 1). Although the exact
quantity of mine tailings that washed into the river is not known,
estimates suggest that the quantity may have been as much as 50,000
cubic yards (Hudwalker 1988; Figure 2-1). When MDNR discovered this
catastrophic event, they requested that the EPA Surveillance and
Analysis team (SVAN) conduct an extensive investigation of the Big
River. The SVAN conducted a survey in late 1977, and the general
findings, based on aquatic population density and diversity, were that
the Big River was degraded by the mine tailings that entered the river.
The degradation was mainly the result of physical changes in the benthic
zone of the river rather than chemical toxicity of the river water (EAP
1981).

In 1980, the Missouri Department of Conservation (MDC) submitted
evidence that some fish sampled downstream from the tailings pile
contained elevated lead levels (EAP 1981). This report concluded that
the high concentrations of lead were found in the edible tissue of fish
found in the Big River downstream from the location where mine tailings
had entered the river during the 1977 rupture. The highest concen-
tration, 1.30 parts per million (ppm), was found in sample nine from
four golden red-horse fish collected immediately downstream from the
collapsed Desloge tailings pile. The World Health Organization (WHO)
dietary limit for lead is 0.3 ppm (Czarneski 1984).

As a result of these findings, the state of Missouri issued a press
release cautioning local residents not to eat bottom-feeders taken from
a 50-mile stretch of the Big River from the city of Leadwood (near the
Desloge tailings pile) downstream to Washington State Park (Gale et al.
1982). Since 1980, numerous research projects have focused on the
impact of the mine tailings piles in the Old Lead Belt on the Big River.
Results of various studies are presented in Section 3.
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By December 1981, St. Joe Minerals Corporation, under a cooperative
agreement with the state of Missouri, began limited remedial action on
the pile in an effort to fill the erosional gaps and stabilize the pile
(Mattson 1987). Many smaller erosional events have been documented
since the massive 1977 release. Section 2.3 details the past and
present erosional problems as well as the efforts undertaken to
stabilize the pile.

In the spring of 1985, the Desloge Tailings Task Force was
organized to deal with the existing problems of the Desloge Mine
Tailings site. The Task Force, organized by St. Joe Minerals, consisted
of representatives from St. Joe Minerals, the landfill, and MDNR, as
well as local officials and others. Specific Task Force activities are
detailed in Section 2.3. The Task Force focused on three primary ob-
jectives:

1. Provide adequate site supervision to ensure proper repair and
maintenance.

2. Develop and implement short-term measures to stabilize the
site.

3. Develop a long-term stabilization plan for the site.

Landfill authorities requested a permit from the state of Missouri
to expand operation into 200 additional acres of the tailings pile. In
January 1987, as a result of this proposed expansion, the MDNR requested
that six monitoring wells be installed around the existing landfill to
determine whether the ground water contained significant quantities of
landfill leachate (Plate 3). The well logs for these six monitoring
wells are included as Appendix G. Water samples were taken from the
wells during the LSI. Table 2-1 summarizes the pertinent site history
events as well as stabilization efforts.

2.3 STABILIZATION EFFORTS
After the massive release of mine tailings into the Big River in

1977, efforts to stabilize this mine tailings pile were initiated. A
number of remedial efforts have been accomplished. Reports from several
agencies detail the problems that exist at the site and present
solutions to these problems.
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Table 2-1
Site History and Stabilization Efforts

Date______________Chronology of Pertinent Site Events_____
1929-1958 Mining occurred and tailings were deposited in slurry

form.

1973 St. Joe Minerals Corporation donated 502 acres to St.
Francois County. St. Francois County leased the land
to the St. Francois County Environmental Corporation
which opened the existing landfill.

1977 Collapse of tailings in Gaps A and B; SVAN reports
degradation of Big River due to influx of tailings
during collapse.

1980 Missouri Department of Conservation determined
elevated Pb levels in bottom-feeding fish and issued
a press release cautioning local residents not to eat
these fish.

1981 St. Joe Minerals began remedial activity in an
attempt to stabilize the tailings.

1983 Gaps G and H were formed by overtopping of the
retaining berm.

1984 1,500 feet of wind fencing installed.

1985 Desloge Tailings Task Force was orgainzed. Gap I was
formed by overtopping. Burns and McDonnel long-term
stabilization plan. Twenty acres near Gap I were
seeded. This area appears to be growing well today.
Installation of an additional 2,000 feet of wind
fencing.

1986 10,000 Black Locust trees planted; mostly near Gap I.

1987 Monitoring wells installed around landfill. Some
15,000 Black Locust trees planted near Gap G. Some
20,000 feet of wind fencing installed.

1988 (Jan) E & E/FIT Preliminary Assessment reconnaissance.
(May) E & E/FIT Limited Site Inspection.

1990 E & E/FIT Listing Site Inspection.
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A comprehensive report prepared in 1980 for MDNR by the UMC
College of Engineering characterizes the major environmental concerns at
the site including water and wind erosion and the apparent hazard of
constructing a landfill in the tailings pile. The UMC investigation
concluded that the tailings pile contained numerous points where
tailings are entering the Big River due to water erosion. The UMC team
designated six gaps, which were labeled alphabetically around the pile
starting on the southeast side (Figure 2-1). Erosional Gaps G, H, and I
developed after the report was completed and have been labeled as they
occurred. Areas where tailings are eroding into the river via water
erosion or where tailings are in direct contact with the river were
noted during the LSI. These areas are illustrated on Plate 3.

Two of the original drainage structures placed by the mining
company are illustrated in Photos 7 and 18 (Appendix F). These concrete
drainage structures were constructed to drain the water from off the
tailings pile and divert it into Big River. During the E & E/FIT PA
site reconnaissance in January 1988, it was noted that drainage
structure #1 near Gap A was totally collapsed and was no longer
functional. According to the UMC report, drainage structure tl became
blocked, leading to the massive erosion which occurred in 1977 at Gaps A
and B. The UMC report recommended that the major erosional gaps be
filled with a suitable fill material and the area be reshaped to reduce
further erosion. Further, the report suggested that the drainage
structure located near Gap A be altered to minimize the chance for
overflow (Novak and Hasselwander 1980). As Photo 18 illustrates, no
further stabilization efforts had been conducted at drainage structure
#1 as of July 1990, during the LSI fieldwork.

Wind erosion and the associated blowing of lead-laden dust is also
a major concern (Appendix F; Photos 3 and 4). As tailings accumulate
and their angle of repose is exceeded, they collaspe and fall into the
river. Wind erosion is generally from west to east, which produces a
continuous movement of the tailings toward the east. Because the
tailings are a very fine, dolomitic sand or silt, sufficient wind
velocity creates a tailings dust cloud. During the January 1988 site
reconnaissance, this occurrence was observed to be a serious problem
(Photo 3). A dust plume originating from the site appeared to be
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transporting dust at least one mile to the southeast. Wind speeds on
that day included gusts up to 35 miles per hour.

The UMC report recommended that a study be undertaken to assess the
possibility for plant growth to be established on the pile to control
wind erosion. Plant life is very difficult to establish in this en-
vironment for several reasons:

o A serious nutrient deficiency exists in the tailings;
o Wind erosion prevents establishment of seedlings;
o Moisture cannot be retained, especially on the slopes, due to

the porous nature of the tailings; and
o The lead content of the tailings may cause plant steriliza-

tion, preventing reseeding by existing plants.

Because of these deleterious conditions, natural plant growth on
the majority of the pile is almost nonexistent. Thus, experimentation
was suggested as an attempt to establish a method for maintaining a
vegetative cover.

The UMC report considers the on-site landfill to be a serious
potential problem. The liquid runoff (leachate) that results from a
landfill is typically low in pH and contains large quantities of organic
material. If these conditions exist, it is very possible that heavy
metals could be leached from the tailings and transported to the Big
River and shallow ground water at the site. In the UMC report, tests
were conducted by extracting mine tailings with nitric acid, distilled
water, and ethylenediaminetetra-acetic acid (EDTA). The nitric acid
extraction represents the total quantity of metals in the tailings. The
distilled water extraction represents what is released by the movement
of rain water through the tailings. The EDTA extraction represents the
potential for extraction by landfill leachate (Table 2-2). Metals that
are extracted by landfill leachate would also be chemically bound by
organics and might remain in solution after entering a body of water
such as the Big River. During the reconnaissance, the area where
landfilling was complete and soil cover was applied was observed to be
much more stable than the adjacent mines tailings. However, the
benefits of soil cover are offset by the potential for landfill leachate
to release lead and other metals from the tailings (Novak and
Hasselwander 1980).

These three problems of water erosion, wind erosion, and the land-
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fill are the primary concerns at the Desloge tailings pile. When the
UMC report vas submitted in 1980, no remedial action had begun.
However, St. Joe Minerals Corporation began remedial activities in 1981.

Table 2-2
Metals Analyses of Tailings

Big River Mine Tailings Desloge, Missouri
University of Missouri-Columbia College of Engineering

Lead

Cadmium

Zinc

Source:

NOTE:

Clay (yg/g dry) | Sand (yg/g dry)

1
Water EDTA HN03 | Water EDTA HN03

20 2,200 2,400 | 26 720 850

ND 3.2 14 | ND 5.8 25

3.4 220 680 | 14 230 1,000

Novak and Hasselwander 1980

ND: Not detected.
Water: Represents rainfall through tailings.
EDTA: Ethylenediaminetetra-acetic acid and represents

HNO3*
landfill leachate through tailings.
Nitric acid and represents total metal content in
tailings.

In December 1981, St. Joe Minerals Corporation began filling Gaps
A, B, C, and D. This remedial action was completed in January 1982
(Mattson 1987). C.G. Mattson, St. Joe Minerals Corporation Project
Manager, provided a summary of the remedial activity and maintenance
performed after the initial work on Gaps A, B, C, and D to the date of
the EPA PA.

According to Mattson, inspections have been performed at least once
per month from December 1981 by St. Joe Minerals and/or the engineer for
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the landfill. Inspections also are made after or during heavy rainfall
events. The inspections consists of confirming that all drainage struc-
tures are functional and that no observable defects have occurred in the
retaining berm.

In April 1983, two small gaps, designated Gaps G and H, were formed
when unusually heavy rainfall overtopped the retaining berm (Figure
2-1). The gaps were filled and a 22-inch steel pipe drainage structure
was placed in each. In October 1984, 1,500 feet of fence was placed
along the base of the large tailings pile on St. Joe Minerals property,
and the area north of the fence was seeded, fertilized, and covered with
straw mulch. This fence was built to reinforce a dune formed by a wind
fence placed in 1980.

In April 1985, Gap I was formed when heavy rainfall topped the
retaining berm. The gap was filled and a 22-inch steel pipe drainage
structure was established. At the same time, 2,000 feet of snow fence
was placed in the area of the break to build up the retaining berm with
wind-blown material. The open channel spillway cut that drains the pond
area was deepened and a diversion ditch was cut across natural ground to
keep water from flowing into the Gap I area (Figure 2-1). A diversion
dike was also built through natural ground so that water diverted by the
landfill operation would not flow into Gap E (Figure 2-1).

In October 1985, the approximately 20 acres of tailings that com-
prise the major portion of the Gap I drainage area were fertilized and
seeded. During the January 1988 FIT reconnaissance, it was apparent
that the vegetation in this particular area was growing well and had
helped stabilize the area. It should be noted that this area is flat
and stable relative to other steep sloping, dune-like areas that also
exist on the tailings pile. The condition of this area was similar
during the July 1990 LSI.

In 1985, the Desloge tailings Task Force contracted the engineering
firm Burns and McDonnel, Inc., to develop a long-term stabilization
plan. The investigation and report were funded 25 percent by the land-
fill corporation and 75 percent by St. Joe Minerals. The Burns and
McDonnel (B & M) proposal was highly criticized because it included
creating several ponds on the tailings pile to control surface runoff
(B & M 1987). Because of the proven instability of the tailings, the
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plan to create ponds on the pile was not considered a satisfactory
solution. In March 1986, 10,000 Black Locust trees were planted on the
Desloge tailings area; some 7,500 of them were planted in the Gap I
drainage area that was sewn in October 1985. During the reconnaissance,
it was apparent that the seeding of Black Locust in this area was very
successful. Some trees were approximately 12 feet tall. In February
1987, 15,000 Black Locust trees were planted on the approximately 15
acres of tailings that form the drainage area for Gap G. These areas
were inspected during the LSI, and the vegetation attempts appeard to be
successful in the Gap I area and moderately successful in the Gap G
area.

In September and October 1987, some 20,000 feet of wind fencing was
installed on the upper portion of the tailings area. During the FIT
reconnaissance it was noted that much of this fencing was damaged or
blown down due to a recent storm. Reconstruction of the fencing, as
well as reinforcement, were planned. It was obvious that the wind
fencing was controlling some movement of the sand-like material, but it
is ineffective during stronger winds (Mattson 1987). It should be noted
that at the time of the LSI, most of the wind fencing was damaged and,
therefore, ineffective.

In April 1987, the Soil Convervation Service proposed some stabili-
zation plans for the site to the Desloge Mine Tailings Task Force. They
suggested diverting the surface drainage away from critical erosion
areas and planting some test plots to determine what methods might be
best for revegetation. Plans in 1988 were to carry out revegetation
test plot experiments in an attempt to determine what plants and
planting methods are best suited to the mine tailings. No known further
stabilization efforts had been completed or undertaken during the period
from the 1988 PA to the 1990 LSI activity. No additional areas were
vegetated and it was noted during the LSI that most of the wind fencing
was in need of repair.
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2.4 SITE CONTACTS
Persons associated with the operation and regulation of the site

include the following:

Marvin Hudwalker
Professional Engineer
Hudwalker and Associates, Inc., Consulting Engineers
Farmington, Missouri
(314)756-6775

Bryant AuBuchon
Landfill Manager
St. Francois County Environmental Corporation
Desloge, Missouri
(314)431-4768

C.G. Mattson
Project Manager
St. Joe Minerals Corporation
Irvine, California
(714)975-5269

Greg Reesor
Superfund Contact
U.S. EPA
726 Minnesota Avenue
Kansas City, Kansas
(913)551-7695

Also see Appendix C for additional site contacts and property
owners associated with the site sampling.
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SECTION 3: PAST INVESTIGATIONS

Numerous investigations regarding the effects of mine tailings on
the Big River have been completed since the massive erosional event in
1977. This section will address the significant results of this
research.

3.1 METALS IN BIG RIVER WATER AND SEDIMENT
In a study conducted by the National Fisheries Research Laboratory

(NFRL), the metals content in river water and sediment was measured at
different locations along the Big River (Figure 3-1). The Irondale and
Mineral Fork sampling locations were considered control areas while
Desloge, Washington State Park, and Brown's Ford sites are 5 miles, 37
miles, and 60 miles, respectively, downstream from the Desloge Mine
tailings pile.

Water sampling was done during low, medium, and high stream flow.
Total metals and dissolved metals were measured for lead, cadmium, and
zinc. The highest total lead (0.68 milligrams/liter [mg/1]) occurred at
Washington State Park, and the highest dissolved lead (0.026 mg/1)
occurred at Brown's Ford (Table 3-1).

Sediments samples were collected from corresponding locations on
the Big River (Table 3-2). Total sediment lead concentrations were
highest in Desloge (2215.0 milligrams/kilogram [rag/kg]) and tended to
decrease with distance downstream. This value is similar to the lead
content found in the tailings at the Desloge pile. Total lead
concentration was lowest (49.6 mg/kg) at Irondale. Concentrations at
Mineral Fork were substantially higher than at Irondale, though they
were lower at Mineral Fork than at other locations. This is probably
attributable to the past lead mining or ongoing barite mining activities
in the Mineral Fork watershed. These sampling results show how the mine
tailings had affected the benthic zone of the Big River at the Desloge
mining pile and for several miles downstream (Table 3-2; Schmitt 1982).
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Table 3-1
Metals Concentrations in Water Samples Collected

in the Big River
Big River Mine Tailings Site

Desloge, Missouri

= = = = = = S5 = = = = =

Location/
Stage

» = = = K = =C= = =

Flow
(CFS)

Lead
D T

Cadmium
D T

Zinc
D T

Mineral Fork
Low
Med.
High

Brown's Ford
Low
Med.
High

Washington
State Park
Low
Med.
High

Desloge
Low
Med.
High

Irondale
Low
Med.
High

29.6
160.0
505.0

95.6
650.0

11900.0

70.2
490.0

11395.0

45.3
298.0
932.0

7.1
160.0
300.0

0.005
0.006
0.005

0.005
0.007
0.026

0.009
<0.005
0.021

0.020
0.010
0.012

0.005
0.005
0.005

0.009
0.005
0.009

0.043
0.084
0.440

0.091
0.140
0.680

0.041
0.085
0.110

0.005
0.005
0.005

0.001
0.001
0.001

0.001
0.001
0.001

<0.001
<0.001
<0.001

0.002
0.001
0.002

0.001
0.001
0.001

0.001
0.001
0.001

0.001
0.001
0.001

0.001
<0.001
<0.004

0.004
0.001
0.004

0.001
0.001
0.001

<0.01
<0.01
<0.01

0.02
0.01
0.05

0.01
0.01
~~ • ~~ —

0.31
0.06
0.10

<0.01
<0.01
<0.01

<0.01
<0.01
<0.01

0.03
0.03
0.17

0.04
0.07
0.22

0.36
0.11
0.16

<0.01
<0.01
<0.01

Source: National Fisheries Research Laboratory Report (Schmitt 1982).

Note: CFS = Cubic feet per second.
D - Dissolved Metals.
T = Total Metals.

Reporting unit is mg/1.
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Table 3-2
Metals Concentrations in Sediment Samples

Collected in the Big River
Big River Mine Tailings Site, Desloge, Missouri

Location
Irondale
Desloge
Washington State
Brown's Ford
Mineral Fork

Lead
49.6

2,215.0
Park 1,843.4

1,438.3
291.5

Cadmium
1.62
29.96 1
10.79
6.55
2.52

Zinc
64.9

,658.4
704.3
484.5
369.7

Source: National Fisheries Research Laboratory Report (Schmitt 1982).
NOTE: Adjusted total sediment metals concentrations (ug/g dry weight).

3.2 METALS IN AQUATIC BIOTA
Several past studies have focused on the elevated metal levels in

the Big River aquatic biota.
In the report prepared by the NFRL, cray-fish, fresh water

mollusks, and fish were sampled. The sample locations were the same as
for surface water and sediments. In crayfish samples, lead and cadmium
levels were elevated at Desloge, Washington State Park, and Brown's
Ford. The highest lead concentration (140 micrograms/gram [ug/g])
occurred at Desloge. The lead concentration in crayfish was 1.4 ug/g at
Irondale and 2.7 ug/g at Mineral Fork. Since crayfish feed on aquatic
macrophytes and detritus, they can accumulate sediment-bound toxins.

Pocketbook mussels were collected at all the locations except
Desloge, where none could be found. Results were listed by mean
concentrations. Results showed the highest mean lead concentrations at
Brown's Fork ranging from 310 to 490 ug/g in soft tissue and 18 to 19
ug/g in the shell. Lead levels at Washington State Park were from 200
to 310 ug/g in soft tissue and 8 to 22 ug/g in the shell. The control
sample at Irondale had mean lead levels of 2.16 ug/g in soft tissue and
0.76 ug/g in the shell.

The results of fish samples collected in the Big River vary with
fish types (Table 3-3). Bottom-feeders, such as catfish and the
Redhorse sucker, tended to have higher concentrations of metals than
fish such as the smallmouth bass that do not feed on bottom sediment.
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Table 3-3
Metals Concentration in Edible Portions

of Fish in the Big River
Big River Mine Tailings, Desloge, Missouri

Location/
Species Lead Cadmium Zinc

Mineral Fork
Smallmouth bass 0.19 0.01
Yellow bullhead 0.13 0.02
Redhorse sucker 0.08 0.01

Brown's Ford
Smallmouth bass 0.21 0.01
Flathead catfish 0.29 0.02
Redhorse sucker 0.63 0.01

Washington State Park
Smallmouth bass 0.27 0.01
Flathead catfish (4) 12.00 0.34
Redhorse sucker 0.43 0.01
Mixed suckers 0.38 ——

Desloge
Smallmouth bass 0.05 0.01
Channel catfish 0.13 0.03
Redhorse sucker 0.57 0.03
Mixed sucker 0.79 ——

13.97
5.67
13.42

4.50
12.24
11.67

9.49
23.00
9.38

11.73
5.12
16.15

Irondale
Smallmouth bass
Flathead catfish
Redhorse sucker
Mixed sucker

0.01
0.06
0.02
0.07

<0.01
0.06
0.01
——

13.28
6.75
9.32
——

Source: National Fisheries Research Laboratory Report (Schmitt 1982).

NOTE: Means of two samples (individual fish) unless otherwise indicated.
Reporting unit is ug/g wet weight.
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The lead content in the Redhorse sucker was greater than the 0.3 ug/g
dietary limit recommended by the World Health Organization (WHO): 0.57
JJg/g at Desloge, 0.43 ug/g at Washington State Park, and 0.63 ug/g at
Brown's Ford. The lead concentrations at Irondale and Mineral Fork were
well below the WHO limit (Table 3-3; Schmitt 1982.)

Research conducted on fish over a five-year period by the Univer-
sity of Missouri-Rolla (UMR) confirms there results. UMR research shows
that over a five-year period, the lead concentrations in suckers from
the Big River near the lead tailings pile have consistently exceeded the
WHO limit (Gale et al. 1982).

These results suggest that mine tailings have raised lead levels in
the benthic zone of the Big River and in the bottom feeders that live in
this zone of the river. This study also suggests that the tailings have
had little effect on the heavy metals content in the river water.
However, the LSI sampling results have determined that the surface water
in Big River does contain elevated levels of metals which are
attributable to the site.

3.3 MINE TAILINGS FOR USE AS AGRICULTURAL LIME
UMR research determined that the possible use of mine tailings as

agricultural lime may be acceptable. It also stated that caution should
be taken because some older tailings piles have much higher
concentrations of lead than more recently developed piles. It should
also be noted that plant uptake studies have indicated that both lettuce
and radishes tend to accumulate some lead and cadmium when tailings were
mixed with soil as agricultural lime (Wixon et al. 1983).

3.4 PARTICULATES IN AMBIENT AIR FROM TAILINGS IN AREA
MDNR collected air quality data near Flat River, Missouri,

approximately two miles southeast of the site. MDNR used one Hi-vol
sampler located approximately 2,000 feet north of the St. Joe Park
Tailings Pile (Federal Pile) near Flat River (Plate 1). Data was
collected for a three-year period, 1981 to 1983. Monitor filters taken
during the initial sampling period of January through August 1981 were
analyzed for lead. They were analyzed for total suspended particulates
only. No additional filters in the three-year period were analyzed for
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lead. The total suspended particulate (TSP) annual geometric mean in
1981 was 50.55 micrograms/cubic meter (ug/m ); 1982 was 35.47; and 1983

3
was 47.43 ug/m (MDNR 1981). The National Ambient Air Quality Standard

i
(NAAQS) for the annual geometric mean of TSP is 75 ug/m (CFR 1987).
The results of the lead analyses for the first three quarters of 1981

3 3were January to March 0.14 ug/m , April to June 1.09 ug/m , and July to
3

August 0.17 ug/m (MDNR 1981). The NAAQS primary standard for lead in a
calendar quarter is 1.5 ug/m (CFR 1987). These results are all within
the standards for air quality and are adequate for southerly winds.
Because the prevailing winds in this part of the country vary from
season to season or month to month, additional Hi-vol monitoring devices
situated around the tailings pile would have been more effective than
one unit (USDC 1979). A background or control Hi-vol sampler was not
used; therefore, no control data is available for comparisons. The
Hi-vol air monitoring data collected during the LSI included a much more
complete study and analysis. These results are discussed in Section
7.4.

3.5 B & E/FIT PREVIOUS INVESTIGATIONS
PA site reconnaissance was conducted in January 1988. Site

conditions at that time were documented in the PA report submitted May
17, 1988, to EPA. Much of the background material from the PA has been
updated and is included in this report. During the PA reconnaissance,
35 mile per hour westerly winds were observed transporting tailings
material off site. Photographs taken during this PA thoroughly document
this air release.

A limited site investigation that included surface sampling of the
tailings and background soils was conducted May 16, 1988. Nine samples,
including a duplicate, were collected on site, and three background soil
samples were collected near a gravel road 2.5 miles northwest of the
site. Concentration ranges of on-site samples were 880 to 1,400 mg/kg
of lead, 8.4 to 19 mg/kg of cadmium, and 370 to 1,100 mg/kg of zinc.
Concentrations of background samples were 410 to 570 mg/kg of lead,
undetected cadmium, and 97 to 99 mg/kg of zinc. Tailing concentrations
were elevated above these background samples; however, the background
concentrations were considered very high. This probably is due to the
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collection of the background samples adjacent to a gravel road.
Tailings are used for road material in the area; therefore, dust from
the road may have elevated the adjacent soil. The LSI sampling yielded
much lover metals concentrations in background surface soil.
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SECTION 4: SUMMARY OF WASTE SOURCE AND CHARACTERISTICS

It has been determined that the 600-acre mine tailings located at
the Big River Desloge Tailings site contain significant amounts of lead,
cadmium, and zinc. The tailings from the pile are migrating into the
river and ambient air via water and wind erosion. Therefore, these
heavy metals constituents are contaminating the river, air, and possibly
the ground water. This section will discuss the three heavy metals of
primary concern (lead, cadmium, and zinc), their characteristics, poten-
tial hazards, and relevant EPA Maximum Contaminant Levels (MCL). De-
tailed waste characteristics for these metals as well as arsenic,
cobalt, and nickel are included in Appendix I.

Lead exists in nature mainly as lead sulfide (galena). Other
common forms are lead carbonate (cercissite), lead sulfate (angles!te),
and lead chlorophosphates (pyromorphite). Stable complexes result from
the interaction of lead with the sulflydryl, carboxyl, and amine
coordination site found in living matter. The toxicity of lead in water
is affected by pH, hardness, organic materials, and the presence of
other metals. The aqueous solubility of lead ranges from 500
micrograms/liter (ug/1) in soft water to 3 ug/1 in hard water (EPA
1976).

Lead is a toxic metal that tends to accumulate in the tissues of
humans and other animals. Although seldom seen in the adult population,
irreversible brain damage is a frequent result of lead intoxication in
children. This most commonly results from the ingestion of
lead-containing paint found in older homes. The major toxic effects of
lead include anemia, neurological dysfunction, and renial impairment.
The most common symptoms of lead poisoning, which usually develop
slowly, are anemia, severe intestinal cramps, paralysis of nerves
(especially the arms and legs), loss of appetite, and fatigue. The
MCL established for lead in drinking water is 50 ug/1 and proposed 5
yg/l (EPA 1991). The National Ambient Air Quality Primary Standard for

3
lead in the air in a calendar quarter is 1.5 ug/m (CFR 1987).

Cadmium occurs mainly as a sulfide salt, frequently in association
with zinc and lead ores (EPA 1976). Accumulation of cadmium in soils in
the vicinity of mines and smelters may result in high local concen-
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trations in nearby waters. Cadmium is deposited and accumulated in
various body tissues. Cadmium may function in or may be an etiological
factor for various human pathological processes including testicular
tumors, renal dysfunctions, hypertension, arteriosclerosis, growth
inhibition, chronic diseases of old age, and cancer (EPA 1976). The MCL
established for cadmium in drinking water is 10 ug/1 and proposed at 5
ug/1 (EPA 1991).

Zinc is usually found naturally as a sulfide, and it is often as-
sociated with other metals, especially lead, copper, cadmium, and iron.
It is used in galvanizing processes and in preparation of alloys. Zinc
is essential and beneficial in human metabolism. Community water sup-
plies tested have contained 11 to 27 mg/1 without harmful effects. The
toxicity of zinc compounds to aquatic animals is modified by
environmental factors. An increase in temperature and reduction in
dissolved oxygen increases the toxicity of zinc for fish. Toxic
concentrations of zinc compounds cause adverse changes in the morphology
and physiology of fish (EPA 1976). No primary MCL for zinc has been
established.

Arsenic, nickel, and cobalt were also detected in the ground water
near the on-site landfill. The NCLs for arsenic and nickel are 50 ug/1
and 100 ug/1, respectively. No MCL for cobalt has been established.

Mean concentrations of lead, cadmium, zinc, cobalt, nickel, and
arsenic were calculated from the fourteen tailings samples collected
on site during the 1990 LSI. Mean concentrations are 2,215 mg/kg lead,
21.7 mg/kg cadmium, 1,044 mg/kg zinc, 15.4 mg/kg cobalt, 15.8 mg/kg
nickel, and 7.6 mg/kg arsenic.

The tailings area has been established to be approximately 600
acres. The average thickness of the tailings is approximately 46 feet
based on an evaluation of contours from a 1908 USGS map (before tailings
deposition) compared to the current topographic elevation. Well logs
also verify that the tailings are approximately 50 feet thick.
Therefore, the overall volume of waste was calculated to be
approximately 44,528,000 cubic yards.
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SECTION 5: PHYSICAL AND CULTURAL SETTING

5.1 SITE VICINITY AND AIR PATHWAY CONSIDERATIONS
There are several people working on site and numerous people

residing in the area surrounding the site. The landfill operation
employs four full-time personnel. The Morgan and White facility has
three full-time employees and may have up to five during April to
Septem-ber. Therefore, there are seven people that work on site year
round. The nearest individual residing off site is at the Kyle
residence, located 100 feet south of the southwest side of the site.

Population of the surrounding site area was determined using
topographic maps, aerial photographs, US Census Bureau data, and the
Graphical Exposure Modeling System (GEMS). Table 5-1 lists these
results.

Table 5-1
Population Surrounding the Site in Four-mile Radius

Distance from

0 -

1/4 -

1/2 -

1 -

2 -

3 -

site (miles)

1/4

1/2

1

2

3

4

Population

52

235

2,399

11,443

6,469

238

Sources: USGS 1982, St. Francois 1983, EPA 1989, U.S. Census 1991

Resources in the area include the adjacent Big River and commercial
agriculture. The Big River is recognized by MDNR for uses that include
livestock watering, wildlife watering, swimming, boating, and aquatic
life (fishing etc.) (Howland 1988). The E & E/FIT observed numerous
individuals fishing and swimming in Big River at and downstream of the
site. It should also be noted that during the LSI, it was determined
that landfill employees had recently built an access road on site
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leading to a large tailings sandbar that employees use for swimming and
fishing. This area is located on the vest side of the meander area and
is illustrated on Plate 3. Howard Wood owns the farm that lies across
the river on the east side of the site. Wood uses the land for
livestock grazing and hay production. Wood stated that he does not need
to apply agricultural lime to his fields due to the significant amount
of tailings that blow from the site and are deposited on his property.
No terrestial or aquatic sensitive environments exist within a four-mile
radius of the site (Dickniete 1990).

5.2 TOPOGRAPHY AND SURFACE WATER CONSIDERATIONS
The Big River Mine Tailings site lies on the eastern side of the

Ozark highlands in St. Francois County, Missouri. The major physical
features in the area are the St. Francois Mountains to the south, the
Farmington Plain to the east, and the dissected topography of the Salem
Plateau located to the north (SCS 1981). The site is between these
major features on the floodplain of the Big River.

The Big River Mine Tailings site is a mounded pile of tailings that
slopes from the middle toward the river boundary. Therefore, drainage
on the east, north, and west sides of the site is directly into Big
River. Section 3 discusses in detail site drainage as well as past and
present problems. Refer to the detailed topographic map of the site
included in Appendix H for specific site drainage patterns. Some of the
drainage on the south end of the site enters the on-site tunnel and is
transported to Big River.

The majority of the site is bordered by Big River. There are
numerous areas along this perimeter where tailings constantly erode into
the river. Therefore, the tailing wastes are easily transported to the
river and in many areas are continuously in contact with the river.

The tailing material is processed dolomite powder, silt, and
sand-sized material. Because the tailings are very porous and
permeable, they will not retain water through infiltration. Also,
tailings are devoid of organic nutrients. Therefore, plant growth is
very difficult. Most of the site is unvegetated.

The Soil Conservation Service describes the majority of the site as
Psamments soils. This unit consists of deep, nearly level to gently
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rolling, excessively drained, newly formed soil in tailings ponds.
These soils are formed in crushed dolomite material from lead mining.
Permeability is rapid, and surface runoff is slow to medium although
most precipitation is absorbed into the surface. The available water
capacity is low. The natural fertility is very unbalanced, and careful
fertilization is required to make the soil suitable for any plant
growth. The organic matter is also very low. Some areas have been
seeded to grasses and legumes, but results are poor. These soils are
generally unsuitable for growing grasses, shrubs, and trees, unless
intensively managed (SCS 1981).

The area where natural vegetation occurs on site consists mainly of
Caneyville silt loam except for a small area on the southwest portion of
the site where Gasconade, flaggy, silty, clay loam occurs.

Caneyville silt loam has 2 to 5 percent slopes and is moderately
deep and well drained. This soil occurs on convex ridgetops. The
surface layer is a dark-brown silt loam about five inches thick.
Surface runoff is slow to medium. Available water capacity is low (SCS
1981).

Gasconade flaggy, silty, clay loam has 9 to 35 percent slopes, is
excessively drained, and occurs on uneven side slopes. The surface
layer is a very dark-brown flaggy, silty, clay loam about eight inches
thick. The subsoil is dark-brown very flaggy, silty, clay about five
inches thick. Permeability is moderately slow, and surface runoff is
rapid. Available water capacity is very low (SCS 1981).

All of the soils on site are underlain by hard-bedded Bonneterre
dolomite (SCS 1981).

As stated in Section 5.1, the Big River is officially recognized
for uses that include swimming, boating, fishing, livestock watering,
and wild-life watering (Howland 1988). E & E/FIT observed many local
individuals swimming and fishing in the Big River at the site and
downstream. There are no drinking water intakes on Big River within 15
miles downstream of the site. However, there is an intake on Big River
in Jefferson County, at least 60 river miles from the site (Price 1991).

There are no sensitive environments or critical habitats within one
mile downstream of the site (Dickniete 1990).
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5.3 HTDROGEOLOGT AND GROUND WATER CONSIDERATIONS
The regional and site specific hydrogeology is very complex due to

the past mining activities. Hundreds of miles of abandoned underground
mine shafts are now filled with ground water. It is estimated that
100,000 exploratory borings were also drilled in the Old Lead Belt (USGS
1988). It is assumed that most of these borings were never properly
sealed. Consequently, the mining activity in the region has signifi-
cantly altered ground water flow and has left the ground water more sus-
ceptible to contamination. A comprehensive, regional ground water study
was beyond the scope of the LSI. However, the USGS office in Rolla,
Missouri, is currently conducting a ground water study of the site and
surrounding area.

The shallow ground water on site was characterized during the LSI
using several sampling methods. This included sampling of monitoring
wells, installing and sampling Geoprobe temporary wells, sampling
springs, and sampling artesian wells. It was determined that the
shallow ground water is in contact with the tailings. Monitoring wells
drilled to the base of the tailings directly around the landfill had
static water level (SWL) measurements ranging from 30.5 to 45.75 feet
below the ground surface. These monitoring wells (UG-1, DG-3, and DG-2)
were emplaced in areas where the tailings are thickest. Monitoring
well DG-5, located at a lower elevation near the Big River, had a SVL of
4.25 feet below the ground surface. When the SVL is compared to the
total depth of the well, which is drilled to the base of the tailings,
it is apparent that shallow ground water is in contact with the
tailings. Veil logs for the monitoring wells are included in Appendix
G. Four Geoprobe temporary wells had SVLs ranging from 9 to 12 feet
below the ground surface. It can also be concluded from these SVL
measurements that the shallow ground water is in contact with the
tailings. This is also confirmed by the numerous springs or seeps found
along the perimeter of the site and Big River boundary. Several of
these springs were sampled during the LSI.

Several artesian wells located approximately 800 to 1000 feet west
of the southwest border of the site were sampled. The wells are
actually unsealed exploratory borings. The surface contact of these
wells is topographically 60 to 80 feet lower than the southwest side of
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the site. Results from the samples collected indicated that
contaminated shallow ground water from the site is influencing these
artesian wells. Results from all of the ground water samples collected
are discussed in Section 7.3.

The site is underlain by Precambrian-age felsites and granites,
which are overlain by rock units of the Upper Cambrian series (Buckley
1908; MDGSWR 1961). Figure 5-1 depicts the general stratigraphy of the
site vicinity.

The Upper Cambrian Series rock units consist of in ascending order
the Lamotte Formation; the Bonneterre Formation; the Elvins Group, which
contains the Davis and Derby-Doerun formations, and the Potosi and
Eminence formations. The Elvins Group and the Potosi and Eminence
formations will not be considered in this report because they are
topographically higher than the Big River Mine Tailings site (Buckley
1908; MDGSWR 1961).

The Lamotte Formation is predominantly a quartzose sandstone that
grades laterally in many places into arkose and conglomerate (MDGSWR
1961). The formation is approximately 300 feet thick in the study area
(Buckley 1908). The Lamotte aquifer is a regional drinking water source
(MDGSWR 1983).

The Bonneterre Formation is typically a light-gray, medium to fine-
grained, medium-bedded dolomite, although it consists of relatively pure
limestone in some areas (MDGSWR 1961). The formation is approximately
350 feet thick in the study area and the principal source for the lead
mining in the area that occurred in the late 19th and early to mid 20th
centuries. The Bonneterre aquifer is also a regional drinking water
source (MDGSWR 1983).

The area ground water aquifers that are topographically lower than
the site are the Bonneterre and Lamotte formations. The Flat River
Water District serves the towns of Desloge, Elvins, Flat River, Lead-
ington, River Mines, and Ester, Missouri. The approximate population
served is 11,000. The Big River Mine Tailings site is adjacent to the
town of Desloge and is within two miles of Flat River. The Flat River
Water District's water supply comes from the Bonneterre Formation via a
sealed, abandoned mine shaft, located approximately two miles south of
the site in River Mines, Missouri; and from the Lamotte Formation, via a
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well located approximately 3,000 feet east in Desloge, Missouri, that is
pumped from 410 feet.

The typical shallow ground water flow around the site is assumed to
be toward the river. Several springs around the site area flow into the
Big River.

An unknown number of private drinking water wells are used in the
area. The nearest drinking water well is located on site at the
landfill office. This well is reported to be 216 feet deep. Sample
results (sample 307) indicate that water from this well is also being
influenced by the site (Section 7.3).

Other municipalities that use ground water for drinking and are
within a four-mile radius of the site include Leadwood, Bonne Terre, and
Terre DuLac. Table 5-2 lists information on municipal wells in the
area.

Table 5-2
Municipal Ground Water Usage

in Four-Mile Radius
Big River Mine Tailings site

Oesloge, Missouri

Water
District

Flat
River

Lead-
wood

Bonne
Terre

Terre
DuLac

Munici-
palities
Served

Flat River
Desloge
Elvins
Lead ing ton
Ester
River Mines

Leadwood
Gumbo

Bonne Terre
E Bonneterre

Terre DuLac

Popu-
lation
Served

4,443
3,581
1,548
238

1,038
414

1,371
~ 90

3,797

~2,000

Well
Identific-
ation

#1 Sealed
mine shaft
#2

#1
#2

#1
#2

#1
#2
#3

Total
Depth
(feet)

432
410

700
790

746
720

1,030.5

Formation

Bonneterre
Lamotte

Unknown
Unknown

Lamotte
Lamotte

Unknown
Unknown
Unknown

Distance
From Site

~ 2 miles
3000 ft.

~ 2.5 miles
" 2.5 miles

"1.5 miles
1.5 miles

~ 3.5 miles
3.5 miles
3.5 miles

Sources: Tille 1988; Hedgeworth 1988; Warren 1988; Johnson 1987a;
Degonia 1988.
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SECTION 6: FIELD ACTIVITIES

The Big River Mine Tailings LSI field vork was conducted August 21
through 29, 1990. Sample series #CSXCR was assigned to all samples.
The E & E/FIT members and their field assignments were: Bob Overfelt,
team leader and sampler; Chris Williams, Site Safety Officer and
sampler; Sharon Martin, sampler; Curt Enos, sampler and HRS information;
Annette Sackmann, air sampling trainer; Otavio Silva, air sampler; Patty
Roberts, air sampler; and Ves McCall, air sampler.

The field activities varied slightly from the work plan; the number
of samples collected was increased substantially. Because of the size
of the site and the other tailings piles in the surrounding area, it was
necessary to increase the number of samples in order to fully
characterize the site and help establish attribution.

Additional soil and tailings samples were added in order to char-
acterize the soil at each Hi-vol air sampler location and to more
accurately establish average background concentrations.

Sediment and surface water samples were added to help establish
attribution. Therefore, several more samples were collected upgradient
and downgradient of the site. Also, any major tributary that could
contribute significantly to the water quality of Big River was sampled.

Additional ground water samples were taken to better characterize
the shallow ground water on site and in the vicinity. The Geoprobe was
used to install four temporary wells along the north perimeter of the
site. Numerous springs were found and sampled along the river bank at
the site. Some private wells adjacent to the site were also sampled.

The number of air samples was increased because one additional
Hi-vol was used and the sampling period was extended from five to six
days.

Additional Quality Assurance/Quality Control (QA/QC) samples were
also submitted in order to meet the necessary requirements. All sam-
pling was conducted in accordance with the Region VII E & E/FIT Quality
Assurance Project Plan. All samples were submitted for total metals
analyses. Water samples were also submitted for dissolved metals
analyses. All samples were delivered to EPA Region VII Laboratory on
July 30, 1990.
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6.1 SOIL AND TAILINGS SAMPLING
Thirty samples were collected on site and in the surrounding area.

Samples are summarized in Table 6-1, and locations are depicted on
Plates 1 and 3. Fourteen tailings samples, including one duplicate,
were collected on site. A soil sample was collected at each of the four
off-site Hi-vol locations. Five background soil samples, including a
duplicate, were collected from three locations several miles vest of the
site. Four soil samples were collected from three private residences
and a day care center, all of which are within 1,500 feet of the
southern site border. Four soil samples were collected at intermediate
distances (one to two miles) around the site.

The majority of the samples (001 through 026 and 030) were compo-
site samples consisting of five aliquots, one collected every 3 feet
over a 15-foot linear distance. All of these samples were collected
with a stainless steel spoon at a depth of 0 to 6 inches.

Samples 027, 028, and 029 were collected from a boring at surface
sample location 009 at depths of 5 to 6 feet, 10 to 11 feet, and 15 to
16 feet, respectively. These samples were collected using the Geoprobe
and the Probe-drive soil sampler.

6.2 SEDIMENT AND SURFACE WATER SAMPLING
Because sediment and surface water samples were collected concur-

rently at the same sampling location, they will be discussed together.
Surface water samples were collected first to avoid introducing
disturbed sediment into the water. There were 21 sampling locations,
including one duplicate sample location; 22 surface water and 22
sediment samples were collected. Sediment samples are summarized in
Table 6-2, and surface water samples are summarized in Table 6-3.
Plates 2 and 3 illustrate the sampling locations. Two background
locations on the Big River were sampled several miles upstream of the
site: one on the tributary that drains the Leadwood tailings pile and
one downgradient of the Leadwood tributary and upgradient of the site.
Two locations were sampled on Owl Creek. Eight locations, including a
duplicate, were sampled on Big River where the site borders the river.
Five locations downgradient of the site on Big River were also sampled.
A location was sampled on Flat River, Terre Bleue Creek, and Turkey
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Table 6-1
Soil and Tailings Sample Summary

Big River Nine Tailings Site
Dealoge, Missouri

E I E/FIT; July 1990
Sample Series CSXCR

Sample ft

001
• 002
*003
*004
*005
*006
*007
*008
• 009
•010
*011
012
013
014
015
016
on
018
019
020

*021
022
023
024
025
026
*027
*028
*029
030

Location

From residence "750 ft S of SW edge of site
On site near center of river meander area
On site in SW section of river meander area
On site in W central section of river meander area
On site in N central section of river meander area
On site in NE section of river meander area at hi-vol 3 location
On site in E central section of river meander section
Duplicate of sample 007
On site in SE section of river meander area
On site in SE section of site
On site S central section at hi-vol 4, near landfill office
Background ~4 miles W of site at hi-vol 7 location
"1 mile W/SW of site at hi-vol 6 location
"1.25 miles E of site at hi-vol 5 location
~1,500 ft E of site at hi-vol 1 and 2 locations
~2 miles W of site at SE corner of Leadwood Cemetery
Background ~6 miles NW of site and 0.25 mile S of Hwy. 47
Background "4.5 miles NW of site in Terre Du Lac Development
Duplicate of sample 018
Background "6 miles W of site "1,000 ft NW of Huff Cemetery
On site at leachate seep area at S edge of property near well DG-3
"100 ft S of site near landfill office
"2 miles E of site and "0.5 mile E of Big River/Flat River confluence
"0.75 mile N of site and "1 mile S of Bonne Terre
"2,000 ft W of site near Murrill Cemetary
From Day Care Center playground '1,500 ft S of site
On-site boring "ISO ft E of met station, 5 to 6 ft depth
On-site boring "150 ft E of met station, 10 to 11 ft depth
On-site boring "150 ft E of met station, 15 to 16 ft depth
"1,000 ft SE of site at SW corner of Oak and 6th streets

Property Owner

Kennedy
County
County
County
County
County
County
County
County
County
County
Olore
Pratte
Callahan
Wood
Banks
Stoffel
Whitehead
Whitehead
Valley
County
Kyle
Bullock
HcDowell
Weible
Forrester
County
County
County
Ooff

* Tailings Sample

Note: All samples were composite samples consisting of five aliquots and were collected from a depth of 0 to
6 inches except samples 027, 028, and 029. These samples were collected with the Geoprobe from an
on-site boring at varying depths. All samples were requested to be analyzed for total metals. See
Plates 1 and 3 for sample locations. See Appendix C for addresses of property owners.
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Table 6-2

Sediment Sample Summary
Big River Mine Tailings Site

Desloge, Missouri
E fc E/FIT; July 1990
Sample Series CSXCR

Sample ft Location

100 Background from Big River at Hwy. U bridge "0.5 mile W of Irondale
101 Background from Big River ~1 mile downstream of the Hwy. 8 and Big River intersection
102 From tributary to Big River that drains Leadwood tailings pile, taken N of Leadwood "800 ft

upgradient of Big River confluence (stainless steel spoon)
103 From Big River "1 mile downstream of Leadwood river access
104 From Big River on W side of site at W bend in river "600 ft downstream of W Desloge river access
105 From Big River on W side of site "0.5 mile downstream of W Desloge river access
106 From Big River on NW side of site at swimming area
107 From Big River on NE side of site "0.9 mile downstream of swimming area (collected with shovel)
108 From Big River on E side of site "0.5 mile upstream of major collapse area
109 From Big River on E side of site where major collapse occurred in 1977
110 From Owl Creek on N side of abandoned RR spur (collected with spoon)
111 From Owl Creek "30 ft upgradient of Big River confluence (collected with spoon)
112 From Big River '3,500 ft downstream of major collapse area (collected with shovel)
112D Duplicate of sample 112
113 From Big River "1,500 ft upstream of the N Desloge river access (collected with shovel)
114 From Big River '0.75 mile upstream of the Hwy. 67 bridge over Big River (collected with shovel)
115 From Flat River '300 ft upgradient of the Big River confluence (collected with spoon)
116 From Big River "5 miles downgradient of the site and "2.75 miles downstream of Flat River

confluence
117 From Turkey Creek "1,500 ft upgradient of the Big River confluence (collected with spoon)
118 From Terre Bleue Creek "750 ft upgradient of the Big River confluence (collected with spoon)
119 From Big River "10 miles downstream of the site and '2.5 miles downstream of the Hwy. K bridge
120 From Big River "15 miles downstream of the site and "0.5 mile upstream of the Hwy. E bridge

Note: All samples were composite samples consisting of three aliquots and collected from a depth of 0 to 6
inches. Samples were collected with an Eckman Dredge unless otherwise noted. All samples were
requested to be analyzed for total metals. All samples were collected on the waterway or from public
access points. A corresponding 200-series surface water sample was collected at every sediment
location (Table 6-3). See Plates 2 and 3 for sample locations.
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Table 6-3
Surface Water Sample Summary
Big River Mine Tailings Site

Desloge, Missouri
E I E/FIT; July 1990
Sample Series CSXCR

Sample Cond
__jt______(</mhos)____pH

Temp
Location

200 170 6.96 24 Background from Big River at Hwy. U bridge "0.5 mile W of
Irondale

201 170

202 550

7.23

7.20

27

26

Background from Big River "1 mile downstream of the Hwy. 8
bridge and Big River intersection

From tributary to Big River that drains Leadwood tailings
pile, taken N of Leadwood "800 ft upgradient of Big River
confluence

203 200

204 290

7.48

7.27

25

23

From Big River "1 mile downstream of Leadwood river access

From Big River on W side of site at W bend in river "600
ft downstream of W Desloge River access

205 2BO

206 260

207 380

208

209

360

370

7.63

7.42

7.33

7.44

7.45

23

25

28

29

29

From Big River on W side of site "0.5 miles downstream of
W Desloge River access

From Big River on NW side of site at swimming area

From Big River on NE side of site "0.9 mile downstream of
swimming area

From Big River on E side of site "0.5 mile upstream of
major collapse area

From Big River on E side of site where major collapse
occurred in 1977

210

211

212

212D

213

550

245

290

290

290

7.

7.

7.

7.

7.

33

60

29

29

55

18.5

26

25

25

26

From Owl Creek on N side of abandoned RR spur

From Owl Creek "30 ft upgradient of Big River confluence

From Big River "3,500 ft downstream of major collapse area

Duplicate of sample 212

From Big River "1,500 ft upstream of the N Desloge river
access

214 350 7.31 23 From Big River "0,75 mile upstream of Hwy. 67 bridge over
Big River

215 550 8.0 23 From Flat River "300 ft upgradient of the Big River
confluence

216 340 7.26 27 From Big River "5 miles downgradient of the site and "2.75
miles downstream of Flat River confluence

217 650 7.58 23 From Turkey Creek "1,500 ft upgradient of the Big River
confluence
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Table 6-3 (Continued)
Surface Water Sample Summary
Big River Mine Tailings Site

Desloge, Missouri
E t E/FIT; July 1990
Sample Series CSXCR

Sample
«

21S

Cond
(//mhos )
205

PH
7.34

Temp
<°C>
27

Location
From Terre Bleue Creek "750 ft upgradient of the Big River
confluence

219 315 7.46 25 From Big River "10 miles downstream of the site and ~2.5
miles downstream of Hwy. K bridge

220 310 7.4 26 From Big River "15 miles downstream of the site and "0.5
mile upstream of the Hwy. E bridge

Note: All samples are requested to be analyced for total and dissolved metals. A corresponding 100-series
sediment sample was collected at every surface water sample location (Table 6-2). All samples were collected
on the waterway or from public access points. See Plates 2 and 3 for sample locations.
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Creek, which are major Big River tributaries. For Hazard Ranking System
(HRS) scoring purposes, the farthest downstream location was 15 miles
from the site.

The sediment and surface water samples were either collected at
public access points on the stream or from a johnboat.

The sediment samples were composite samples consisting of three
aliquots, one collected every 5 feet over a 15-foot linear distance.
Samples were collected using either an Eckman Dredge, a shovel, or a
stainless steel spoon. Table 6-2 indicates if a tool other than the
Eckman Dredge was used. A shovel was used when gravel on the river
bottom prevented dredge use. A stainless steel spoon was used for some
tributary samples.

After collection of surface water samples, specific conductivity,
pH, and temperature were recorded in the field. The surface water
samples were also preserved in the field to a pH <2 with 1:1 nitric
acid, and then were placed in a cooler and iced to 4°C.

6.3 GROUND WATER SAMPLING
Ground water samples were collected from monitoring wells, springs,

Geoprobe temporary wells, artesian wells, and private wells on site and
in the vicinity. Twenty-one ground water samples were collected. Six
quality assurance samples were also collected. Table 6-4 summarizes the
ground water samples collected, and locations are depicted on Plates 2
and 3. Five springs, including one background spring, were sampled
around the site perimeter. The background spring was located across the
river from the site. Four samples were collected from Geoprobe
temporary wells that were installed along the north perimeter of the
meander area.

Two artesian wells located just west of the site near Owl Creek
were sampled. According to AuBuchon, the artesian wells are former ex-
ploratory borings installed many years ago by St. Joe Minerals. Appar-
ently the borings were never properly plugged after installation.
Several of these pipes are present in the vicinity.

Two drinking water wells were sampled. A sample was collected from
the on-site well located at the landfill office. A sample was collected
from a private well at a residence located approximately 750 feet south
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Table 6-4
Ground Water Sample Summary
Big River Mine Tailings Sit*

Desloge, Missouri
E t E/FIT; July 1990
Sample Series CSXCR

Sample
ft

300

301

302

303
304

305

306

307
308

309
309D
310

311
312
314

315

316

317

31S

319

320T
321F
322F
323F
324

324F
325F

Well
Depth
——

un-
known
——

——
——

——

——

216
200-
300
10.75
10.75
37.5

45.75
30.5

9

12

12

12

——

——

——
——
——
——

un-
known
——
——

Cond
( I/mhos )
600

550

600

1,100
600

2,100

1,400

550
680

1,400
1,400
900

1,100
700
470

420

600

700

550

650

——
——
——
——

700

——
——

pH
7.38

7.16

7.25

7.07
7.57

10.62

7.39

6.92
6.97

6.56
6.56
6.78

6.56
6.45
7.15

7.05

6.93

7.11

7.04

7.54

——
——
——
——

7.10

——
——

Temp
<°C)
22

17

28

28
25

21

25

17
18

18
18
15

17
16
25

25

20

20

17

19

——
——
——
——

15

——
——

Location

From spring on W boundary of site at W bend in river "600 ft
downstream of W Desloge River access
From artesian well "25 ft E of W bank of Owl Creek and "50 ft
N of abandoned RR spur
From spring on NE boundary of site "0.75 mile upstream of
major collapse area
From spring on E boundary of site at major collapse area
From spring on E arm boundary of site "0.75 mile downstream
of major collapse area
From tributary to Big River carrying effluent from RESCO
products, taken "500 ft downstream of N Desloge River access
From leachate seep area at S central boundary of site near
well DO-3
From landfill office well, SWL "63 ft
From private well at Kennedy residence "750 S of SW edge of
site
From on-site HW DQ-5 at E bend in river, SWL was 4.25 ft
Duplicate of sample 4309
From on-site MW UG-1 N of landfill in S central river meander
area, SWL was 26 ft
From on-site MW DO-3 at S border of site, SWL was 44.5 ft
From on-site KW DO-2, E of landfill SWL was 25.5
From on-site Oeoprobe-TW on W side of meander area near pond,
SWL was 7 ft
From on-site Geoprobe-TW on NW side of meander area, SWL was
9 ft
From on-site Oeoprobe-TW on N side of meander area, SWL was 9
ft
From on-site Geoprobe-TW on NE side of meander area, SWL was
9 ft
From background spring on opposite river bank from site at
the w bend in river
From HW end of drainage tunnel "300 ft SE of W Desloge River
access
Trip Blank (total metals only)
Field Blank
Field Blank
Rinsate of disposable Teflon bailers
From artesian well "20 ft E of Owl Creek and 100 ft S of Owl
Creek and Big River confluence
Rinsate of Geoprobe pipe
Acid Blank (total metals only)

MW - monitoring well;
TW = temporary well;
SWL » Static Water Level (measured from top of protective steel casing of MW).

Note: All samples are requested to be analyzed for total and dissolved metals except for samples 320F and
325F, which were submitted for total metals only. All samples were collected on site or from the river
waterway, except for sample 308 which was taken from the Kennedy residence. Sample 313 was not used.
Sample 305 was believed to be a small spring when sampled, but it was later discovered to be a small
tributary. See Plates 2 and 3 for sample locations.
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of the site.
While on site, it was discovered that a drainage tunnel exists

beneath the site. The tunnel extends from an opening located approxi-
mately 300 feet southeast of the landfill office and trends southeast/
northwest to an exit opening near the west Desloge River access. The
tunnel is approximately 1,500 feet long. The E & E/FIT learned from
AuBuchon that the tunnel was built by St. Joe Minerals and was used to
divert surface water drainage from a tributary to Big River. The
E & E/FIT sampled a leachate seep that drains into the southeast
entrance of the tunnel and also collected a sample from where water
exits at the northwest end of the tunnel before it enters Big River.

Ground water sample 305 initially appeared to be a spring when it
was sampled; however, it was determined later to be a small tributary to
Big River. The tributary drains part of the RESCO Products property.
The water appeared very turbid and white in color and had a pH of 10.62.
This tributary is apparently being influenced by operations at the RESCO
Products property. It is known that a large quarry exists on the RESCO
property.

Five ground water samples, including one duplicate, were collected
from four of the six monitoring wells. Two of the monitoring wells were
dry. The following table lists information regarding the monitoring
well sampling.

Monitoring Well Information

Well
t

UG-1
DG-1
DG-2

DG-3
DG-4
DG-5

Total
Depth

37.5
Dry
30.5
47.75
Dry
10.75

Depth to
Static Water
Level (ft)

26
—
25.5
44.5
—
4.25

Water
Height
(ft)

11.5
—

5
1.25
—
6.5

Volume
Purged
(gal)

3.5
—
1.5
0.3
—
4.5

Sample
t

310
—
312
311
—

309, 309D
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The monitoring wells were purged using disposable polyethylene
bailers. The wells were purged of three volumes or until dry. After
purging, the wells were allowed to recharge for approximately 24 hours
before sampling. The bailers were rinsed with deionized water before
sampling.

Immediately after collection of ground water samples, specific
conductivity, pH, and temperature were recorded (Table 6-4). The ground
water samples were preserved to a pH <2 with 1:1 nitric acid, and then
were placed in a cooler and iced to 4°C.

Six QA/QC samples were submitted: two field blanks, a trip blank,
an acid blank, a rinsate sample of a bailer, and a rinsate sample of
Geoprobe pipe.

6.4 AIR SAMPLING
The E & E/FIT performed a general reconnaissance of the site and

surrounding area on July 21, 1990, and determined placement of the
Hi-vol air samplers. Six locations were chosen. On July 22, 1990,
seven Hi-vol samplers were set up (Plate 1). One location had
co-located Hi-vols in order to collect a replicate sample. Six of the
Hi-vols were powered by 3,500 watt, gasoline-powered generators, and one
Hi-vol, located just north of the landfill office, was plugged into an
electrical outlet. Two Hi-vols were placed on site, and five were
placed off site. One Hi-vol was set up on the north end of the site,
and one was set up at the landfill office area where daily traffic can
be heavy. Three Hi-vols, in two locations, were set up to the east in a
downwind direction. The predominant wind direction transporting
tailings in the area was determined to be from the west to the east with
some southwest and northwest influence. One Hi-vol was set up to the
west in between the Leadwood tailings pile and the site. One remote
background Hi-vol was set up to the west of the site and to the
northwest of the Leadwood tailings pile. The locations of the Hi-vols
are as follows:

o Hi-vol 1 and 2 - Across Big River approximately 1,500 feet
east of the site.

o Hi-vol 3 - On site in the northeast section of the river
meander area.
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o Hi-vol 4 - On site in southwest section approximately 150
feet north of landfill office.

o Hi-vol 5 - Approximately 1.25 miles east of the site, near
Hwy. 67 and Big River intersection.

o Hi-vol 6 - Approximately 1 mile west-southwest of the site,
between Leadwood pile and the site.

o Hi-vol 7 - Approximately 4 miles west of the site.

All Hi-vol locations are illustrated on Plates 1 and 3. The Hi-vol
samplers were placed on stands, making them 6 feet above the ground
surface in order to characterize the air quality in the breathing zone.

A Campbell Scientific Portable Meteorological Station was placed on
site in the south section of the meander area (Plates 1 and 3). The
station continuously collected wind speed, wind direction, temperature,
relative humidity, and barometric pressure.

The Hi-vol samplers were operated for approximately 12 hours each
day for six consecutive days. The samplers were run for the 12-hour
period of noon to midnight to accommodate diurnal changes.

Forty-seven air samples, including a field blank for each day, were
collected from six locations over a six-day sampling period (Table 6-5).
Sampling began on July 23, 1990, and ended on July 28, 1990. A sample
was not collected from Hi-vol 5 on July 23, 1990, because the Hi-vol was
not functioning properly. Sample 406 was submitted for analysis;
however, it cannot be used as comparable data because the sampler ran
for 24 hours due to a timer malfunction. All air samples were submitted
for total metals analyses.
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Table 6-5
Air Sample Summary

Big River Mine Tailings
Desloge, Missouri

E «, E/FIT; July 1990
Sample Series CSXCR

Sample «
400
402
403
404

*405
*406

407
408
409

410
411
412

413
414
415
416
417
418
419
420
421
422
423

424
425
426
427
428
429
430
431
432
433
434

435
436
437
438
439
440
441
442
443

444
445
446
448
449

Location
Hi-vol #1
Hi-vol #2
Hi-vol 13
Hi-vol #4
Hi-vol 15 (not submitted)
Hi-vol ttfi
Hi-vol #7
Field Blank
Hi-vol #1
Hi-vol #2
Hi-vol *3
Hi-vol #4
Hi-vol »5
Hi-vol #6
Hi-vol #7
Field Blank
Hi-vol #1
Hi-vol 12
Hi-vol »3
Hi-vol 14
Hi-vol #5
Hi-vol »6
Hi-vol »7
Field Blank
Hi-vol #1
Hi-vol »2
Hi-vol #3
Hi-vol #4
Hi-vol #5
Hi-vol »6
Hi-vol #7
Field Blank
Hi-vol #1
Hi-vol #2
Hi-vol #3
Hi-vol «4
Hi-vol »5
Hi-vol #6
Hi-vol *7
Field Blank
Hi-vol #1
Hi-vol #2
Hi-vol #3
Hi-vol 14
Hi-vol #5
Hi-vol #6
Hi-vol #7
Field Blank

Date Collected
7-23-90
7-23-90
7-23-90
7-23-90

7-23-90
7-23-90
7-23-90
7-23-90
7-24-90
7-24-90
7-24-90
7-24-90

7-24-90
7-24-90
7-24-90
7-24-90
7-25-90
7-25-90
7-25-90
7-25-90
7-25-90
7-25-90

7-25-90
7-25-90
7-26-90
7-26-90
7-26-90
7-26-90
7-26-90
7-26-90
7-26-90
7-26-90
7-27-90
7-27-90
7-27-90
7-27-90
7-27-90
7-27-90
7-27-90
7-27-90
7-28-90
7-28-90
7-28-90
7-28-90
7-28-90
7-28-90

7-28-90
7 *) A OO.— f. 0 — y\J

Property Owner
Wood
Wood
County
County

Pratte
Olore

Wood
Wood
County
County
Callahan
Pratte
Glore

Wood
Wood
County
County
Callahan
Pratte
Glore

Wood
Wood
County
County
Callahan
Pratte
Glore

Wood
Wood
County
County
Callahan
Pratte
Glore

Wood
Wood
County
County
Callahan
Pratte
Glore

Because of Hi-vol malfunctions, these samples will not be used.

Note: All samples were requested to be analyzed for total metals. The high volume samplers were run for a
12-hour sample period from 1200 hours to 2400 hours for each sample. Sample numbers 401 and 447 were
not used. See Plates 1 and 3 for sample locations.
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SECTION 7: ANALYTICAL RESULTS

In general, the analytical data results from the Big River Mine
Tailings site were acceptable. However, some data were coded.

Data Qualification Code

U = The material was analyzed for but was less than the measurement
detection limit. The associated number is the detection limit.

J = The data are reported but are not valid by approved QC procedures.
The numerical value is an estimated quantity.

I = The sample data are invalid. No value is reported.

The complete explanation for coded data is included in Appendix 0
with the data transmittal.

7.1 SOIL AND TAILINGS
The metals of primary concern in the soil and tailing samples are

arsenic, cadmium, cobalt, lead, nickel, and zinc. The presence and
concentrations of these metals will be discussed in this section; the
analytical results are summarized in Table 7-1. The complete data
transmittal is included in Appendixes D and E.

Because the site is located in the Old Lead Belt, it is difficult
to establish background concentrations for natural soils. It is known
that in this area, tailings have been used for agricultural lime on
fields, mixed in asphalt for paving roads, spread on gravel roads, and
used for fill material. These practices all are mechanisms for
the dispersal of contaminants. Aeolian influences also spread
contamination as metals-laden dust and tailings are deposited on
downgradient soils via wind erosion. Howard Wood, property owner of the
farm adjacent to the east side of the site, stated during the LSI that
he has never had to lime his fields because of the tailings material
that has been deposited on his property via wind erosion. Another
reason that background concentrations may be difficult to establish is
that the Bonneterre Formation underlying the site contains heavy metal
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Table 7-1
Selected Metals in Soil and Tailings Samples

Big River Mine Tailings Site
Desloge, Missouri

E t E/FIT; July 1990
Sample Series CSXCR

Sample
(mg/kg)
001
*002
*003
*004
*005
»006
*007

*008
"009
*010

'Oil
b-012
013
014
015
016

b-017
b-018

b-019
b-020
*021
022
023
024
025
026
*027
*028
*029
030

Arsenic

6.
14
7.
8.
8.
9.
9.
2.
9.

14
6.

9.
6.
6.
8.

13
9.
7.
6.
6.
2.
2.
2.
2.
3.
2.
2.
2.
7.
7.

3

7
1
6
6
4
1U
7

5

3
9
2
2

5
2
8
2
3 U
2 U
1 U
3 U
1 U
3 U
4 U
1 U

0 J
6 J

Cadmium

1.2U
21
14
20
8.4

19
28
30
13
79

24
1.3 U
1.2 U
1.3 U
3.2
6.0
1.2 U
4.8
5.3
1.2 U

16
270

2.1
1.2 U
1.6

25
11
10
11
7.9

Cobalt

14
13
11
11U
14
27
15

13
12

42
10 U
16

15
16
16
13 U
14
16
18

12 U
19
16

12
12 U
18

13
38
10 U
11 U
23

Lead

130
1000
1100

1400
930

1500
1700
1600
1300
13000
970

65
450
85
370
940
64

1500

1600
76

1500

650
190
99

130
1300
2500
1600
910
2200

J
J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

Nickel

9
18
15
8

15
20
12
14
16
37
9
10
9
17
11
10
9

12
12
9

20

8
15
9

12
9

36
9
9

21

.4U
J
J

.5 U
J
J
J
J
J

J
.0 J

U
.6 U
J
J
U
.5 U
J
J

.4 U

.8 U

.2 U
U
.6

.5

.1 U

Zinc

65
950
570
S40
370
870

1200

1300
610

4300
1200

35

42
57
180
490
66
370
390
67

760 J
13000 J
140 J
98 J
53 J

1100 J
630 J
510 J
510 J
430 J

b = Background Sample
* = Tailings Sample
J = Data reported but not valid by approved QA/QC procedures
U = Less than measurement detection limit, the associated number is the detection limit.

Note: See Table 1 and Plates 1 and 3 for sample locations and the data transmittal in
Appendix D for complete analytical results.
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mineralization (lead ore) outcrops. Some surface soils in the area were
formed from weathered Bonneterre and may naturally contain elevated
concentration of metals. These factors were all taken into account when
off-site sampling was conducted. An attempt was made to sample only
soil that visually appeared to be indigenous and not influenced by road
construction, fill activities, or other artificial interferences.

Five background samples, including a duplicate, were collected from
several miles west of the site in areas where influence from wind
erosion and deposition from the site or the Leadwood tailings pile would
be minimal. Three of these samples (012, 017, and 020) were collected
from pastureland, and two samples (018 and 019), including the
duplicate, were collected from a residence in the Terre Du Lac
subdivision. The three samples collected from pastureland had mean
concentrations of 8.3 mg/kg arsenic, 10 mg/kg cobalt, 68.3J mg/kg lead,
and 56 mg/kg zinc. Nickel and cadmium were undetected. (Note: A J
code will only be associated with the mean value if a significant amount
(>25Z) of the data used to calculate the mean are J-coded.) However,
the samples collected at the Terre Du Lac residence (018 and 109) had
elevated concentrations of most metals with means of 7.0 mg/kg arsenic,
5.05 mg/kg cadmium, 17 mg/kg cobalt, 1,550 J mg/kg lead, 12 J mg/kg
nickel, and 380 mg/kg zinc. Because the location where samples 018 and
019 were collected is not undisturbed soil, they are not comparable to
the pastureland samples; therefore, the samples will not be considered
representative of background conditions.

Fourteen tailings samples, including a duplicate, were collected
from ten locations on site to characterize the level of metals
concentrations in the surface (0-6") of the pile. However, three
subsurface tailings samples (027, 028, and 029) were collected at one
location (surface sample 009 location) in order to characterize the
subsurface. The ranges and mean concentrations of metals in the
tailings samples on site are arsenic ranging from undetected to 14
mg/kg; 7.6 mg/kg mean; cadmium ranging 8.4 to 79 mg/kg, 21.7 mg/kg mean;
cobalt ranging undetected to 42 mg/kg, 15.4 mg/kg mean; lead ranging 910
to 13,000 J mg/kg, 2,215 J mg/kg mean; nickel ranging undetected to 37 J
mg/kg, 15.8 J mg/kg mean; zinc ranging 370 to 4,300 mg/kg, 1,044 J mg/kg
mean. It should be noted that sample 010 collected from the east area
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of the site, contained the highest concentrations of metals and
significantly raised the mean concentrations. In a study performed by
UMR, in which 74 surface tailings samples were collected over the entire
tailings site, the mean lead concentration was 2,077 mg/kg, the mean
cadmium concentration was 26 mg/kg, and the mean zinc concentration was
1,226 mg/kg (Uixon 1983). Therefore, the mean values established from
the LSI sampling are similar to the UMR study. When comparing the
background concentrations of cadmium, lead, nickel, and zinc in soil to
the tailings, it is obvious that the tailings contain extremely elevated
concentrations of these metals. The arsenic and cobalt concentrations
do not appear to be significantly elevated in the tailings when compared
to background concentrations. Arsenic and cobalt concentrations are
discussed herein because ground water samples collected on site
exhibited elevated levels of these metals.

The four subsurface tailings samples (009, 027, 028 and 029) were
collected at 0 to 6 inches, 5 to 6 feet, 10 to 11 feet, and 15 to 16
feet, respectively. Concentrations of cobalt, lead, and nickel
increased significantly from the 0 to 6 inches to the 5- to 6-foot
interval. The following concentrations were reported:

Sample #

009
027
028
029

Depth
(feet)
0-.5
5-6
10-11
15-16

Cobalt
(mg/kg)
12
38
10 U
11 U

Lead
(mg/kg)
1,300 J
2,500
1,600
910

Nickel
(mg/kg)
16 J
36
9.5
9 U

At the 10- to 11- and 15- to 16-foot intervals, metal
concentrations appear to return to values similar to or less than the
concentrations reported in surface sample depths. This could indicate
that these metals have migrated down from the upper five feet, resulting
in even higher concentrations at this depth. However, much more
sampling and characterization of the subsurface is needed to draw any
definitive conclusions. Arsenic and zinc concentrations did not vary
significantly with depth.

Soil or tailings samples were collected at each Hi-vol air sampler
location in order to establish metals concentrations at those locations
and to verify a zone of influence in which the deposition of tailings
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via wind erosion occurs. Additional samples were also collected from
each direction surrounding the site to aid in the determination of this
zone of influence.

Hi-vol sampler location 3 (sample 006) and Hi-vol sampler 4 (sample
Oil), both located on the tailings have been considered in the tailings
results discussion. Also, Hi-vol sampler location 7 (sample 012) has
been discussed as a background.

Based on the limited sampling conducted, the most significant area
of influence from the site appears to be toward the east and southeast.
The nearest resident is approximately 100 feet south of the site on the
southwest edge where sample 022 was collected. Results from sample 022
indicated 270 mg/kg cadmium, 16 mg/kg cobalt, 650 mg/kg lead, and 13,000
J mg/kg zinc. These are the highest cadmium and zinc concentrations of
any soil or tailings sample collected. Arsenic and nickel were reported
as undetected. Results from a sample (026) collected from a day care
center playground located approximately 1,500 feet south of the site
detected cadmium at 25 mg/kg, cobalt at 13 mg/kg, lead at 1,300 mg/kg,
nickel at 9.6 mg/kg, and zinc at 1,100J mg/kg. Arsenic was undetected.
Sample 030 was collected approximately 1,000 feet south of the site at a
private residence and results indicate 7.6 J mg/kg arsenic, 7.9 mg/kg
cadmium, 23 mg/kg cobalt, 2,200 mg/kg lead, 21 mg/kg nickel, and 430 J
mg/kg zinc. The two residential samples and the day care center sample
have very high concentrations of lead, cadmium, and zinc that are
comparable to concentrations found in tailings samples. Therefore, it
can be concluded that this area south of the site has been and is
currently being influenced by the site.

Sample 015 was collected approximately 1,500 feet east of the site
at the co-located Hi-vol sampler locations 1 and 2. Results from sample
015 found arsenic at 8.2 mg/kg, cadmium at 3.2 mg/kg, cobalt at 16
mg/kg, lead at 370 J mg/kg, nickel at 11 J mg/kg, and zinc at 180 mg/kg.
The elevated levels of lead, cadmium, and zinc at this location also
indicate that this area east of the site is being influenced by the
site. Sample 014 was collected at Hi-vol sampler location 5, approxi-
mately 1.25 miles east of the site, and sample 023 was collected
approximately two miles east of the site to determine if the soils in
these areas have been influenced by the site. Lead concentrations in
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samples 014 and 023 were 85 J mg/kg and 190 mg/kg, respectively. These
lead concentrations are relatively low in comparison to the tailings
samples. Other metals of concern were also found at relatively low
concentrations. Results of samples 014 and 023 indicate that the soils
are not significantly influenced at these locations.

Soil samples 001, 025, and 024 were collected approximately 750
feet southwest of the site, approximately 2,000 feet west of the site
and approximately 0.75 miles north of the site, respectively. The con-
centrations of metals of concern in these three samples are not signifi-
cantly above background. Therefore, it appears that the soils on the
west and north sides have not been influenced at the sampling locations.
Perhaps if more soil sampling was performed within a few hundred feet of
the site, an area of influence could be established; however, much more
sampling would be required to accurately define the entire zone of
influence.

Two samples (016 and 013) were collected at locations between the
Leadwood tailings pile and the site. These samples were reported to
contain lead at 450 J mg/kg in 013, and at 940 J mg/kg in 016. Other
metals of concern were also significantly elevated. This could be the
result of natural conditions or tailings deposition via wind erosion
from the Leadwood pile. However, it is most likely attributable to
transport of tailings to that location for fill or construction
purposes. Sample 016 was collected at a cemetery where tailings may
have been used for fill. Sample 013 was taken in a pasture adjacent to
a newly constructed residence where tailings were used as base for part
of the drive.

A total of 30 soil or tailing samples were collected to establish
background concentrations, determine concentrations present in the
on-site tailings, and characterize an area or zone of influence where
tailings have migrated off site via wind erosion and elevated the
concentrations of metals in the soils. Establishing natural background
concentrations in this area of regional mining activity and widespread
varied usage of tailings is difficult. However, three samples from
apparently undisturbed soil in pastures west of the mining area con-
tained consistently low levels of lead and other heavy metals. The 14
tailing samples collected on site confirmed the presence of elevated
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levels of lead (up to 13,000 J mg/kg). Samples of soil collected from
around the site indicate that the soils to the south and east at
distances of at least 1,500 feet from the site are being influenced most
significantly. Off-site areas exhibiting elevated levels of metals
include lawns of private residences and a playground of a day care
center.

7.2 SEDIMENT AND SURFACE WATER
It should be emphasized that the heavy metals contamination asso-

ciated with the area near the site is a regional problem. Consequently,
a limited regional sampling plan of surface water and sediment was
implemented in order to assess the relative impact of the Big River Mine
Tailings site on the Big River. The sampling plan was designed to
establish attribution of heavy metals contamination from the major
tributaries that drain tailing-contaminated basins into Big River. To
achieve this objective, background sampling began approximately 16.5
miles upstream of the site location and continued to approximately 15
miles downstream of the site. The discussion of the sample results will
begin at the furthest upstream location and consider the impact of the
regional mining wastes as the Big River progresses downstream.

Sediment and surface water samples were collected concurrently at
the same location; therefore, data results of both media will be
discussed together. Metals of concern in the sediment include arsenic,
cadmium, cobalt, lead, nickel, and zinc. Cadmium, lead, and zinc are
the primary and most widespread contaminants in the sediment while
arsenic, cobalt, and nickel were found generally at much lower
concentrations but occur at elevated concentrations sporadically. These
metals will only be discussed when elevated levels are found. Lead and
zinc were the only metals of concern found at elevated levels in the
surface water. Tables 7-2 and 7-3 list the selected heavy metal results
found in the sediment and surface water, respectively. Sediment samples
have 100-series numbers, and surface water samples are assigned the
corresponding 200-series number. A total of 21 locations, including a
duplicate, were sampled for sediment and surface water.

Two background sample locations (100, 200 and 101, 201) upgradient
of any mining wastes were collected from Big River. Refer to Plates 2
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Table 7-2
Selected Metals in Sediment Samples

Big River Mine Tailings Site
Desloge, Missouri
E & E/FIT; July 1990
Sample Series CSXCR

Sample
(mg/kg)
*100
*101
102
103
104
105
106
107
108
109
110
111
112
112D
113
114
115
116
117
*118
119
120

Arsenic
4.4 J
5.5 J
2.5 U
30 J
2.2 U
6.2 J
8.3 J
9.0 J
2.2 U
6.4 J
5.5
6.7
11
6.4
18
7.9

21
7.1
11
2.2 U
5.5 J
4.5 U

Cadmium
1.
1.

140
46
130
21
42
88
59
24
32
6.
63
120
16
28
18
14
37
1.
6.
3.

1 U
1 U

3

0 U
1
7 U

Cobalt
11
11
12
13
11
11
12
12
11
12
52
10
13
12
12
12
16
12
44
10
11

U
U
U
U
U
U
U
U
U
U

U
U
U
U
U

U
U
1.

10,

5,
1,
1,
3,
1,
1,

3,
3,
2,
3,
3,
1,
8,

1 U

Lead
1.
1.

000
720
500
700
600
600
300
300
540
350
100
400
500
800
500
200
700
4.

610
680

Nickel
1 U 9
4 9

9
10
8
10
9
12
9
13
59
13
12
9
12
11
18
13
58

4 5
13
8

.0

.1

.8
U
.9

.3

.6

.8

.8

.6

U
U
U

U

U

U

U

Zinc
21 J
53 J

6,500 J
1,900 J
6j600 J
840 J

2,200 J
4,500 J
2,600 J
1,100 J
1,900
400
3,300
6,700
810

1,800
970

1,000
1,500

7.7U
370
290

*
J -
U -

Background Sample
Data reported but not
Less than measurement
detection limit.

valid by
detection

approved
limit,

QC
the

procedures
associated number is the

Note: See Plates 2 and 3 for sample locations and the data transmittal in
Appendix D for complete analytical results. A corresponding 200-series
surface water sample was collected at every sediment location (Table
7-3).
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Table 7-3
Selected Metals in Surface Water Samples

Big River Mine Tailings Site
Desloge, Missouri
E & E/FIT; July 1990
Sample Series CSXCR

Sample
(us/i)

* 200
* 201

202
203
204
205
206
207
208
209
210
211
212
212 D
213
214
215
216
217

* 218
219
220

Lead
Total
3.0 U
3.0 U
61
15
37
29
32
34
33
31
6.0
26
29
28
30
27
32
49
22
3.0 U
26 J
49 J

Dissolved
3.0 U
3.0 U
23
3.0 U
3.3 U
3.0 U
3.0 U
3.9 U
4.0
4.5
3.0 U
3.0 U
4.4
4.8
5.4
5.7
16
9.5
11
3.0 U
8.2 J
11 J

Zinc
Total
20 U
74

1,300
44
81
74
84
100
98
98
42
62
120
130 U
130
150
120
130
34 U
20 U
91
70

Dissolved
20 U
20 U

1,200
20 U
44
41
56
68
68
86
20 U
34 U
100
99
110
130
130
100
31 U
20 U
62
39

* Background Samples
J - Data reported but not valid by approved QA/QC procedures
U - Less than measurement detection limit, the associated number is

the detection limit.

NOTE: See Plates 2 and 3 for sample locations and the data transmittal
in Appendix D for complete analytical results. A corresponding
100-series sediment sample was collected at every surface water
sample location (Table 7-2).

7-9



and 3 for sample locations. Samples 100 and 200 were collected
approximately 16.5 miles upstream of the site near Irondale, Missouri.
Sediment sample 100 contained arsenic at 4.4 J rag/kg and zinc at 21 J
mg/kg; cadmium, cobalt, lead, and nickel were undetected. No metals of
concern were detected in surface water sample 200. Samples 101 and 201
were collected approximately 9.7 miles upstream of the site. Sample 101
contained arsenic at 5.5 J mg/kg, lead at 1.4 mg/kg and zinc at 53 J
mg/kg with cadmium, cobalt, and nickel reported belov detection limits.
Only total zinc at 74 yg/1 was found in surface water sample 201.
These samples indicate the very low metals concentrations found in the
Big River upgradient of the mining district.

The tributary that drains the Leadwood Tailings pile to Big River
is the farthest major tributary upstream that contributes a significant
amount of metals contamination to Big River (Plate 2). Samples 102 and
202 were collected from this tributary approximately 800 feet upgradient
of its Big River confluence. Sediment sample 102 contained high
concentrations of cadmium at 140 mg/kg, lead at 10,000 mg/kg, and zinc
at 6,500 J mg/kg. Surface water sample 202 contained 61 ug/1 total and
23 ug/1 dissolved lead, as well as 1,300 ug/1 total and 1,200 yg/1
dissolved zinc. The next downstream location sampled on Big River
(103,203) was located approximately halfway between the Leadwood tribu-
tary confluence and the Owl Creek confluence with Big River. Sediment
results of sample 103 detected 30 J mg/kg arsenic, 46 mg/kg cadmium, 720
mg/kg lead, and 1,900 J mg/kg zinc. Surface water sample 203 contained
15 yg/1 total lead and 44 yg/1 total zinc with no detects in the
dissolved metals analysis. The elevated metals in the sediment and the
elevated total lead in the surface water at this location on Big River
is directly attributable to the Leadwood tributary.

Owl Creek is the next tributary along the river that contributes
some heavy metal contamination. Its confluence with Big River is ap-
proximately 500 feet upgradient of the Big River tunnel discharge con-
fluence (See Plate 3). Owl Creek does not directly drain a tailings
pile; however, it does contain tailings in its sediment. The source of
these tailings appears to be an abandoned railroad spur which crosses
Owl Creek just southwest of the site (See Plate 3). The railroad bed is
constructed primarily of tailings, some of which have apparently eroded
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and entered Owl Creek. Two locations were sampled along Owl Creek.
Samples 110 and 210 were collected just north (downgradient) of the
abandoned railroad spur. Sediment sample 110 contained arsenic at 5.5
mg/kg, cadmium at 32 mg/kg, cobalt at 52 mg/kg, lead at 540 mg/kg,
nickel at 59 mg/kg, and zinc at 1,900 mg/kg. Surface water sample 210
contained 6.0 ug/1 total lead and 42 ug/1 total zinc. Samples 111 and
211 were collected on Owl Creek approximately 30 feet upgradient of the
Big River confluence. Concentrations of metals in sediment sample 111
were much less than sample 110 with arsenic at 6.7 mg/kg, cadmium at 6.3
mg/kg, cobalt undetected, lead at 350 mg/kg, nickel at 13 mg/kg, and
zinc at 400 mg/kg. Surface water sample 211 detected total lead at 26
Mg/1 and total zinc at 62 yg/1. The metals concentrations in sediment
sample 110 are probably higher because it was taken adjacent to the
railroad spur where tailings directly enter Owl Creek. The metals
concentrations in the Owl Creek water are probably higher near the
confluence of Big River due to the significant amount of ground water
entering Owl Creek directly from the numerous artesian wells along its
east bank. Water from these wells contains elevated concentrations of
metals. Results of the artesian well samples are discussed in Section
7.3 and are listed in Table 7-4. Although Owl Creek does contribute
heavy metals to Big River, a comparison of its sediment and surface
water metal content suggests it is only a minor contributor.

The previously discussed tunnel that runs under the site and
discharges near the West Desloge River Access is the next contributor of
tailings, surface water, ground water, and landfill leachate to the Big
River. The water, leachate, and sediment (tailings) at the entrance and
at the exit opening were sampled and found to contain elevated levels of
metals. Sample 021 was collected from the entrance of the tunnel and is
discussed in Section 6.1. No sediment was available at the tunnel exit;
therefore, no sample was collected. Leachate samples 306 and 319
collected at the entrance and exit openings of the tunnel, respectively,
are discussed in Section 7.3.

In an interview with landfill manager Bryant Aubuchon, the E &
E/FIT learned that this tunnel transports a significant amount of
tailing and surface water into Big River during major storm events.
Also landfill leachate constantly flows into the tunnel. It is also
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assumed that some ground water is discharged through the tunnel. A
thorough reconnaissance of this tunnel is needed to determine if any
other significant seeps are present or whether any other tunnels drain
into it. This tunnel is potentially one of the major sources of
contaminants entering the river.

Samples 104 and 204 were collected on Big River approximately 400
feet downstream of the tunnel discharge confluence. These samples were
also collected upgradient of any areas around the site where tailings
are directly in contact with the river or are entering it via water
erosion. Results of sediment sample 104 detected a significant increase
of metals with 130 mg/kg cadmium, 5,500 rag/kg lead, and 6,600 J mg/kg
zinc. Surface water sample 204 contained 37 ug/1 total lead, undetected
dis-solved lead, 81 ug/1 total zinc, and 44 ug/1 dissolved zinc. This
sig-nificant increase in heavy metals in the Big River sediment and
surface water directly downgradient of the tunnel discharge strongly
suggests the tunnel as the source. Additionally, the extremely high
concentrations of. dissolved zinc found in the leachate seep at the
tunnel entrance and in the water at the tunnel exit may be attributable
to the first elevated dissolved zinc concentrations in Big River in
sample 204.

A total of eight samples, including a duplicate, were sampled at
seven locations on the river and around the tailings pile. It should be
noted that during the sampling of the Big River numerous areas where
tailings are in contact with the river and are easily transported into
the river via water erosion were observed. The major areas that were
observed are illustrated on Plate 3. Also, numerous ground water seeps
or springs originating from the tailings were observed draining directly
into Big River. Four of these seeps were sampled and found to contain
elevated metals. The seep sample results are discussed in Section 7.3.
The range and mean values of the metals of concern in the eight sediment
samples (104, 105, 106, 107, 108, 109, 112, and 112D) collected on the
Big River adjacent to the site are: arsenic, undetected to 11 mg/kg, 5.9
J mg/kg mean; cadmium, 21 mg/kg to 130 mg/kg, 68.4 mg/kg mean; lead,
1,300 mg/kg to 5,500 mg/kg, 2,687 mg/kg mean; nickel, undetected to 13
mg/kg, 7.1 mg/kg mean; zinc, 840 J mg/kg to 6,700 mg/kg, 3,480 J mg/kg
mean. After comparing upstream sediment samples with the extremely
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elevated concentrations in these samples, it is obvious that the Big
River Mine Tailings site is affecting the benthic zone of the river by
significantly increasing the heavy metals content and physically
altering it with the introduction of thousands of cubic yards of
tailings. Surface water samples at these seven locations were also
elevated. The following is the range and mean for the eight surface
water samples: total lead 28 yg/1 to 37 yg/1, 31.6 yg/1 mean; total zinc
74 ug/1 to 120 yg/1, 81.9 ug/1 mean; and dissolved zinc 41 yg/1 to 100
ug/1, 70.2 ug/1 mean. Dissolved lead was undetected in these samples
until sample 208. Samples 208, 209, 212, and 212D had dissolved lead
ranging from 4.0 to 4.8 yg/1 and a mean concentration of 4.4. yg/1.

A clear pattern of increasing concentrations of lead and zinc in
the surface water is evident at each of these locations in a downstream
progression. The impact of the site on the surface water is particularly
evident in the dissolved lead fraction, which increases from undetected
to 4.8 yg/1 and in dissolved zinc which increases from 44 yg/1 to 100
yg/1 progressively downstream along the border of the site.

Samples were collected at approximately 0.75 miles (113, 213) and
at approximately 1.5 miles (114, 214) downstream of the eastern edge of
the site. The bottom of the river was observed to be lined with
tailings along this section. Results of the metals in sediment samples
113 and 114 were very similar to the sediments around the site. Surface
water samples 213 and 214 were found to contain increasing dissolved
lead at 5.4 yg/1 and 5.7 yg/1, respectively, as well as increases in
dissolved zinc at 110 yg/1 in samples 213 and 130 yg/1 in sample 214.

The Flat River is the next major tributary downstream that drains
tailings piles into Big River. The confluence of Flat River and Big
River is approximately 2.75 miles downstream of the east edge of the
site. Flat River drains the Federal tailings pile (the largest one in
the Old Lead Belt) as well as the Elvins and National tailings piles
(See Plate 2). Samples 115 and 215 were taken from Flat River approx-
imately 300 feet upgradient of this confluence. Sediment sample 115
contained 21 mg/kg arsenic, 18 mg/kg cadmium, 16 mg/kg cobalt, 3,500
mg/kg lead, 18 mg/kg nickel, and 970 mg/kg zinc. Surface water sample
215 detected total lead at 32 yg/1, dissolved lead at 16 yg/1, total
zinc at 120 yg/1, and dissolved zinc at 130 yg/1. These sample results
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verify that Flat River is another major contributor of heavy metal con-
tamination to Big River.

Samples 116 and 216 were collected on Big River approximately 5
miles downstream of the site and approximately 2.5 miles downstream of
the Flat River confluence. Sediment sample 116 contained arsenic at 7.1
mg/kg, cadmium at 14 mg/kg, cobalt at 12 mg/kg, lead at 1,200 mg/kg,
nickel at 13 mg/kg, and zinc at 1,000 mg/kg. Surface water sample 216
contained 49 yg/1 total lead, 9.5 yg/1 dissolved lead, 130 yg/1 total
zinc, and 100 ug/1 dissolved zinc. It is evident that though the heavy
metals in the sediment are still elevated at this location the concen-
trations have decreased substantially. This phenomenon is probably due
to the river's ability to transport large quantity of tailings from the
site. Most sediments are transported during high flow (high velocity)
events. Therefore, as the flow and velocity decreases in the river, the
majority of the sediments fall out of suspension and are deposited in
the river bottom. Consequently, the highest concentrations of heavy
metals (as well as the heaviest tailings deposition) are found within
two to three miles downstream of the Big River Mine Tailings site. A
statistical sampling is needed to verify this assumption. The surface
water at the sample 216 location has apparently been elevated by the
addition of the Flat River contaminants. Total lead increased from 27
Ug/1 in 214 to 49 yg/1 in 216; dissolved lead increased from 5.7 yg/1 in
214 to 9.5 yg/1 in 216.

Samples 118 and 218 were collected from Terre Bleue Creek, approxi-
mately 750 feet upgradient of the Big River confluence. The confluence
of Terre Bleue Creek and Big River is approximately 8.5 miles downstream
of the site. A sample was collected at this location because Terre Blue
is a major tributary to Big River, even though it has no tailings piles
in its drainage basin. Therefore, it was considered a background
location. Sediment sample 118 contained 4.4 mg/kg lead and 5.8 mg/kg
nickel, while all other metals of concern were below detection limits.
No metals of concern were detected in surface water sample 218. These
results indicate that background conditions exist on Terre Bleue Creek.

Samples 119 and 219 were collected on Big River approximately 10
miles downstream of the site. Results of sediment sample 119 detected
arsenic at 5.5 J mg/kg, cadmium at 6.1 mg/kg, lead at 610 mg/kg, nickel
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at 13 mg/kg, and zinc at 370 mg/kg. Surface water sample 219 results
indicated 26 J ug/1 total lead, 8.2 J Mg/1 dissolved lead, 91 ug/1 total
zinc, and 62 ug/1 dissolved zinc. These results indicate that heavy
metal concentrations in sediment and surface water are decreasing
downstream; however, they remain elevated.

Turkey Creek is the farthest downstream tributary to Big River that
drains a tailings pile in the Old Lead Belt. It drains at least the
west section of the Bonne Terre pile. An abandoned rail spur follows
the creek north from the town of Bonne Terre. This spur is constructed
of tailings that were observed to be in contact with Turkey Creek in
several locations. It appears that tailings are easily eroded off of
the spur and deposited into the creek. Samples 117 and 217 were
collected from Turkey Creek approximately 1,500 upgradient of the Big
River confluence. Sediment sample 117 contained 11 mg/kg arsenic, 37
mg/kg cadmium, 44 mg/kg cobalt, 8,700 mg/kg lead, 58 mg/kg nickel, and
1,500 mg/kg zinc. Surface water sample 217 detected total lead at 22
ug/1, dissolved lead at 11 ug/1, and zinc was undetected for total and
dissolved; however, the detection limits are elevated to 34 U Mg/1 and
31 U ug/1, respectively. Therefore, it can be concluded Turkey Creek is
also contributing significantly elevated sediment and surface water to
Big River.

The farthest downstream samples (120 and 220) collected on Big
River were taken approximately 15 miles downstream of the site and
approximately 1.25 miles downstream of the Turkey Creek confluence.
Results of sediment sample 120 indicate lead at 680 mg/kg and zinc at
290 mg/kg. All other metals of concern were undetected. Surface water
sample 220 detected total lead at 49 J Mg/1, dissolved lead at 11 J
Mg/1, total zinc at 70 Mg/l» and dissolved zinc at 39 Mg/1. It appears
that the Big River sediment and surface water are influenced by Turkey
Creek when a comparison is made of the data upgradient (119, 219) and
downgradient (120, 220) of the Turkey Creek confluence.

An evaluation of the data collected along more than 30 miles of the
Big River and its tributaries confirms the assumption that the heavy
metal contamination is a regional problem. The data indicate that the
major sources contributing to the contamination other than the site
include the Leadwood pile tributary, Owl Creek, Flat River, and Turkey
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Creek. However, the data also indicate that the Big River site is the
major source of tailings that physically enter the river. This is
substantiated by the extremely elevated levels of heavy metals found in
the river sediments at the site and directly downstream. Other sources
contribute heavy metal-laden tailings, but the data suggests that they
do not contribute to nearly the same extent as the Big River Mine
Tailings site.

The data also indicated that the tributaries draining other mining
waste areas contain substantial amounts of lead and zinc in their sur-
face water. Without an analysis of average annual streams flow for each
tributary compared to Big River as well as a comparison of average con-
taminant levels in these tributaries and Big River, it is difficult to
assess exactly what percentages each source releases to Big River.
Although, for site assessment purposes, the data do establish relative
elevated levels of heavy metals along Big River. Therefore, it is ob-
vious that the Leadwood tributary, upgradient of the site, elevates the
heavy metal content of the river water above background, but it is also
apparent that the Big River Mine Tailings site elevates the heavy metal
content in the river water even higher than the Leadwood tributary. For
example, dissolved lead increases from undetected in sample 203, down-
stream of the Leadwood tributary and upstream of the site on Big River,
to 4.8 ug/1 in sample 212D on the east side of the site. Dissolved zinc
similarly in-creases from undetected in sample 203 to 99 ug/1 in sample
212D. Similar increases of contaminants occur downstream of the Flat
River and Turkey Creek confluences.

The LSI has successfully determined the major sources of contami-
nation entering Big River throughout the site area. Although a much
more extensive study of the impact of the entire Old Lead Belt on the
Big River drainage basin may be necessary to fully characterize the
severity and extent of the regional contamination.

7.3 GROUND WATER
The objectives of the ground water sampling were to characterize

the shallow ground water in the tailings on site, as well as the
drinking water well at the on-site landfill office and at a nearby
residence. Characterization of the regional ground water would require
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the consideration of each mining waste source. The many miles of open
mine shafts created during the mining activities are now filled vith
ground water. These conditions have certainly altered the natural
movement and chemical characteristics of the region's ground water. The
U.S. Geological Survey office in Rolla, Missouri is currently conducting
a ground water study focusing on the site and regional conditions.
Therefore, the focus of the E & E/FIT LSI was limited to the
characterization of site-specific ground water conditions.

Because the tailings are a product of mainly carbonate rock and
because the underlying Bonneterre Formation is dolomite, the pH of the
local ground water is normally slightly alkaline. This condition
generally restricts the mobility of metals. Theoretically, significant
migration of metals in the ground water should be minimal. However,
because landfill leachate characteristically produces organic chelating
agents that can solubilize metals, the possibility of the on-site
landfill producing leachate and mobilizing the metals in the tailings is
a major concern (Novak and Hasselwander 1980). Consequently, sampling
was conducted in an attempt to consider the influence of the landfill as
well as the tailings to the on-site ground water.

Metals of concern detected in the ground water samples include
arsenic, cadmium, cobalt, lead, nickel, and zinc. Concentrations of
arsenic, cobalt, and nickel in the soil, tailings, and sediment samples
have mainly been considered for comparison due to their elevated
presence in some of the on-site ground water samples. Ground water
sampling included five springs, four Geoprobe temporary wells, two
artesian wells, two private drinking water wells, four monitoring wells,
a tunnel, and a leachate seep. See Plates 2 and 3 and Table 6-4 for
sample locations and Table 7-4 for sample results.

Four of the spring samples were collected from locations along the
perimeter of the site bordering Big River. One background spring was
sampled across Big River opposite the site. Shallow ground water is
present in the large mound of tailings that lie directly on top of the
Bonneterre Formation. Because the tailings are very porous and highly
permeable, numerous springs or seeps are present along the edges of
tailings bordering Big River. These springs drain directly into the
river. The springs that were sampled were located and sampled during a
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Table 7-4
Selected Metals in Ground Water Samples

Big River Mine Tailings Sit*
Desloge, Missouri

E I E/FIT; July 1990
Sample Series CSXCR

Sample
l^q/i)

300
301
302
303
304
305

306
307

308
309
309D
310
311

312
314
315

316
317

318
319
320F
321F

322F

323F

324
324F

325F

Arsenic
Tot. Diss.

10U
10U
10U
21
10U
10U

10U
10U

10U

59
59
25
64

110
14
14

46
85

10U
10U
10U
10U

10U

10U

10U
10U

10U

10U
10U
10U
10U
10U
10U

10U
10U
10U
37
37
17
34

10U
10U
10U

10U
51

10U
10U
—
10U

10U

10U

10U
10U

—

Cadmium
Tot. Diss.

5.5
5.0U
5.0U

190
5.0U
5.0U

5.0U
5.0U
5.0U
6.9
8.0
5.0U

11

37
5.0U
8.6

30
26

5.0U
5.0U
5.0U
5.0U

5.0U

5.0U

5.0U
5.0U

5.0U

S.OU
5.0U
S.OU
S.OU
S.OU
S.OU

S.OU
S.OU
S.OU
S.OU
S.OU
S.OU
S.OU

27
S.OU
S.OU

S.OU
S.OU

S.OU
S.OU
—
S.OU

S.OU

S.OU

S.OU
S.OU

Cobalt
Tot. Diss.

SOU
SOU
SOU
85
SOU
SOU

400
SOU
SOU
SOU
SOU
SOU
sou

350
as
56

170
53

SOU
SOU
SOU
SOU

SOU

sou
sou
sou
sou

sou
sou
sou
sou
sou
sou
400
sou
50U
sou
sou
sou
sou
360
55
SOU

sou
sou
sou
sou
—
sou
sou
sou
sou
sou
—

Lead
Tot. Diss.

250J
36J
B6J

14000J
63J
5.1J

330J
17J

3.0U
680J
650J
23J

5000J

9300J
1700J
3800J

8200J
10000J

63J
43J

N/A I
N/A I

3.2J

N/A I

37J
N/A I

H/A I

N/A I
33 J

N/A I
N/A I
20 J

N/A I

29 J
14 J

N/A I

4.1U
3.3U
3.0U
3.0U

60
74
9.3

46
3.0U

28
4.4U

——

3.0U

3.0U

3.0U

28
3.0U

——

Nickel
Tot. Diss.

40U
53
40U
92
40U
40U

310
40U
40U
61
49
40U
64

680
83
70

170
60

52
40U
40U
40U

40U

40U

51
40U

40U

40U
60
40U
40U
40U
40U

320
43
40U
40U
40U
40U
40U

620
43
40U

40U
40U

86
40U
——

40U

40U

40U

88
40U

——

Zinc
Tot. Diss.

3400
180
98

9100
200
20U

8900
140
26
850
830
94
530

26
470
560

2500
1400

180
170
20U
20U

20U

20U

160
27

20U

1900
190
27
65
160
20U

6400
140
31
520
550
290
20U

23000
170
20U

450
20U

160
450
——

20U

20U

20U

170
20U

——

Tot. « Total

Diss. - Dissolved
J - Data reported but not valid by approved QA procedures.
U - Less than measurement detection limit, the associated number is the detection li»it.
1 - Invalid sample data - value not reported/not available.
Note: See Plates 2 and 3 and Table 6-4 for sample locations and the data transmittal in Appendix D for complete

analytical results. Samples 320P and 325F were submitted for total metals analyses only. Sample #313 was
not used.
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reconnaissance of the site perimeter conducted on the Big River in a
johnboat. Samples 300, 302, 303, and 304 were collected from the
on-site springs. Sample 300 was collected from a spring on the west
side of the site near the landfill. Analyses of sample 300 found total
lead at 250 J ug/1, dissolved lead was invalid (N/A I), total zinc at
3,400 ug/1, and dissolved zinc at 1,900 ug/1. Note that many of the
ground water sample lead results have been invalidated due to the matrix
spike recovery being out of control limits and that most other lead
results are J coded due to the blank rule. The dissolved zinc
concentration in sample 300 was 10 times greater than any of the other
spring samples. All of the other springs were a significant distance
from the landfill, which suggests that the landfill may be influencing
the ground water at this location.

Sample 302, collected from a spring on the northeast edge of the
site, contained 86 J yg/1 total lead, invalid dissolved lead, 98 ug/1
total zinc, and 27 ug/1 dissolved zinc. Sample 303, taken near the
major collapse area on the east side of the site, contained 21 ug/1
total arsenic, undetected dissolved arsenic, 190 ug/1 total cadmium,
undetected dissolved cadmium, 85 ug/1 total cobalt, undetected dissolved
cobalt, 14,000 J ug/1 total lead, invalid dissolved lead, 92 ug/1 total
nickel, undetected dissolved nickel, 9,100 ug/1 total zinc, and 65 ug/1
dissolved zinc. The presence of arsenic, cadmium, cobalt, and nickel
only in the total analysis and not in the dissolved as well as the high
total lead and zinc concentrations in sample 303 indicates this sample
may have contained significant suspended sediment. Sample 304 was
collected near the east edge of the site and contained 63 ug/1 total
lead, 20 J ug/1 dissolved lead, 200 ug/1 total zinc, and 160 ug/1
dissolved zinc. It can be concluded from these sample results that the
numerous springs or seeps flowing from the site into Big River transport
significant quantities of total and dissolved lead and zinc, further
elevating metals levels in the Big River water.

Sample 318 was collected from a spring on Big River across from the
west side of the site and was assumed to be a background location.
However, analytical results reported total lead at 63 J ug/1, dissolved
lead at 28 ug/1, total nickel at 52 ug/1, dissolved nickel at 86 ug/1,
total zinc at 180 Ug/1, and dissolved zinc at 160 ug/l« These high
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concentrations could represent natural ground water conditions or that
the site or past mining activities, has influenced the shallow ground
water across Big River. The constituents and concentrations in sample
318 are comparable to the results on ground water samples collected from
the artesian wells (samples 301 and 324). Lead, nickel, and zinc were
the only metals detected in these three samples, and the concentrations
are similar. All three samples were also collected in the same general
area. Therefore, it is possible that the source of the contamination at
these three locations is the same.

The two artesian wells (samples 301 and 324) are approximately
1,000 feet west of the southwest edge of the site along the east bank of
Owl Creek. As previously discussed, these wells are actually abandoned
exploration borings that were drilled by the mining company in order to
vertically characterize zones of mineralization in the Bonneterre
Formation. Therefore, it can be assumed that the borings extend into
the Bonneterre; however, total depths are unknown. Topographically,
these wells are at least 60 feet below the southwest portion of the site
(USGS 1982). Refer to the topographic map of site in Appendix H.
Therefore, shallow ground water from the elevated tailings may be
influencing this area as it migrates from the site. Sample 301
contained total lead at 36 J ug/1, dissolved lead at 33 J ug/1; total
nickel at 53 ug/1, dissolved nickel at 60 ug/1; total zinc at 180 ug/1
and dissolved zinc at 190 ug/1. Results from sample 324 were very
similar with total lead at 37 J ug/1, dissolved lead at 28 ug/1; total
nickel at 51 ug/1, dissolved nickel at 88 ug/1; total zinc at 160 ug/1
and dissolved zinc at 170 ug/l> Again, these concentrations are very
similar to sample 318.

The four Geoprobe temporary wells (samples 314, 315, 316, and 317)
were installed along the northwest, north, and northeast areas of the
tailings. They were emplaced in the tailings in these areas in order to
characterize the shallow ground water in an area that is probably not
influenced by the landfill. The well locations are approximately 25 to
35 feet lower topographically than the thicker portions of the tailings
pile immediately to the south. All of the metals of concern were detec-
ted in the total metals analysis; however, the results discussion will
focus on the dissolved metals only. The concentrations of total metals
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in the samples are extremely high and are more of a reflection of the
inability of the Geoprobe well point (screen) to filter out a substan-
tial amount of the suspended solids. Therefore, a significant amount of
the finer grained tailings entered the screen and were collected in the
total metals sample. Table 7-4 lists the total metals results: Dissol-
ved metals detected in sample 314 include 55 ug/1 cobalt, 74 ug/1 lead,
43 ug/1 nickel, and 170 ug/1 zinc. Lead at 9.3 ug/1 was the only dis-
solved metal detected in sample 315. Dissolved metals in sample 316
included 46 ug/1 lead and 450 ug/1 zinc. Arsenic at 51 ug/1 was the
only dissolved metal found in sample 317. The dissolved metals con-
centrations found in these samples, with the exception of the invalid
dissolved lead samples, are similar to the concentrations found in the
springs sampled (302, 303, and 304) on site, in areas not adjacent to
the landfill.

A total of five samples, including a duplicate, were collected from
four monitoring wells. There are six monitoring wells around the land-
fill; however, two were dry. The monitoring wells were installed in
1987, at MDNR request, in order to monitor the shallow ground water
around the landfill. Samples 309, 309D, 310, 311, and 312 were sampled
from monitoring wells on the north, east, and south edges of the
landfill (See Plate 3). Total metals concentrations are extremely high
and variable in the monitoring well samples, probably due to suspended
solids, as with the Geoprobe temporary well samples. Therefore, only
dissolved metals results will be discussed. Table 7-4 lists total
metals results for comparison. Arsenic and zinc were the only dissolved
metals detected in samples 309, 309D, 310, and 311. In these samples,
dissolved arsenic ranged from 17 ug/1 to 37 ug/1, with a mean of 31.2
ug/1, and dissolved zinc ranged from un-detected to 550 Ug/1, with a
mean of 340 ug/1. However, in sample 312, located on the east edge of
the landfill, dissolved metals detected include 27 ug/1 cadmium, 360
ug/1 cobalt, 60 ug/1 lead, 620 ug/1 nickel, and 23,000 ug/1 zinc. These
extremely elevated dissolved metals concentrations are very similar to
the concentrations found in the landfill leachate seep (sample 306).
Consequently, it appears that the landfill is influencing the ground
water at sample 312 (well DG-2). Because sample 311 (well DG-3) is
within 100 feet of the landfill leachate seep sample 306, it would be
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anticipated that the ground water in DG-3 would be similar to the
leachate seep; however, results do not indicate this. This may be due
to the fact that DG-3 was nearly dry, with only a 1.25 foot water
column. Also, recharge to the well was very slow and did not exceed the
1.25 foot column. Hence, the water in DG-3 may not be representative of
the ground water at that location.

The leachate seep sample 306 was collected at the entrance to the
drainage tunnel into which it drains. The tunnel trends southwest/
northeast, is approximately 1,500 feet in length, and drains water from
the south entrance to the north exit. Sample 319 was collected at the
exit location. Water flow through the tunnel at the time of sampling
was very slow but continuous. The leachate seep sample 306 contained
400 ug/1 total cobalt, 400 ug/1 dissolved cobalt, 330 J ug/1 total lead,
29 J ug/1 dissolved lead, 310 ug/1 total nickel, 320 ug/1 dissolved
nickel, 8900 ug/1 total zinc, and 6400 ug/1 dissolved zinc. Cadmium was
the only metal of concern that was not found at extremely elevated con-
centrations in sample 306, that was also found in sample 312 from
monitoring well DG-2. The extremely high levels of dissolved cobalt,
nickel, and zinc in samples 306 and 312 are indicative of landfill
leachate mobilizing metals. Lead is also elevated in these samples,
however, not as extremely. Results of sample 319, collected at the
tunnel exit, indicate total lead at 43 J Vg/l, undetected dissolved
lead, total zinc at 170 ug/l» and dissolved zinc at 450 ug/1-
Concentrations are much lower in sample 319, collected at the tunnel
exit, probably due to dilution of the water as it is transported through
the tunnel. Additional sampling of the leachate and the tunnel water is
needed to fully characterize the tunnel water and determine the exact
path of the leachate flow.

Two private drinking water wells were also sampled. Sample 307 was
collected from the on-site landfill office well, and sample 308 was
collected from the Kennedy residence, located approximately 750 feet
south of the landfill office off site. Sample 307 contained 17 J ug/1
total lead, 14 J ug/1 dissolved lead, 43 ug/1 dissolved nickel, 140 ug/1
total zinc, and 140 ug/1 dissolved zinc. Sample 308 is considered
background and contained only 26 ug/1 total zinc and 31 ug/1 dissolved
zinc. No total lead was detected in 308 and dissolved lead was
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invalidated. The landfill well is 216 feet deep, and the Kennedy well
is between 200 and 300 feet deep; therefore, they are drawing from
similar levels in the Bonneterre aquifer. The dissolved lead, nickel,
and zinc found at elevated levels in the landfill well, but not in the
Kennedy well, suggests that the site is influencing the deeper ground
water on site. The proposed MCL for lead in drinking water is 5 ug/1;
samples collected from the landfill well contained lead concentrations
significantly above this level.

Sample 305 was taken from what was originally thought to be a
spring but was later determined to be a tributary earring effluent from
RESCO Products into Big River. RESCO operates a quarry at their
facility. The only contaminant found in sample 305 was total lead at
5.1 J ug/1. However, the pH of the sample was 10.62. Further inquiry
into RESCO operations is warranted. This sample was taken approximately
500 feet downstream of the North Desloge river access (Plate 3) and
several miles downstream of the site. It was intended as a background
location and, therefore, does not have any impact on the site study.

Six QA/QC samples were submitted. These included: two field
blanks, a trip blank, an acid blank, a rinsate sample of a bailer, and a
rinsate sample of Geoprobe pipe. All metals of concern were non-
detected in these samples except for 3.2 J ug/1 total lead in field
blank sample 322F and 27 ug/1 total zinc in sample 324F from the rinsate
of the Geoprobe pipe.

It is evident from the data results that the shallow ground water
over the majority of the site contains elevated levels of dissolved lead
and zinc. A significant amount of the shallow ground water flows out of
springs or seeps along the perimeter of the site. Host of these springs
transport the contaminated water directly into Big River. It is also
apparent from the data that the landfill leachate is mobilizing metals
of concern. This is particularly conclusive in leachate sample 306
taken on the south edge of the landfill and monitoring well sample 312
from the east edge of the landfill area. Both of these samples con-
tained extremely high concentrations of cobalt, lead, nickel, and zinc.
Sample 312 also contained elevated cadmium. None of the other ground
water samples collected on site contained comparable dissolved metal
concentrations. Although spring sample 300, collected on the west edge
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of the landfill area, contained dissolved zinc at 1,900 ug/1; dissolved
lead was invalidated for the sample. This indicates that the landfill
may also be influencing the shallow ground water on the southwest edge
of the site.

Three ground water samples (301, 324, and 318) were collected from
two artesian wells and a spring that are all located to the west of the
landfill area just off site. All of these samples contained significant
amounts of total and dissolved lead, nickel, and zinc. The proposed MCL
of 5 ug/1 for lead is exceeded in all of these samples. The MCL for
nickel is 100 ug/1. Dissolved nickel was found at 60 ug/1 in 301, 86
ug/1 in 318, and 88 ug/1 in 324. Therefore, concentrations of nickel
are very close to the MCL in samples 318 and 324. The landfill drinking
water well (sample 307) contained dissolved lead at 14 J ug/1,
dissolved nickel at 43 ug/1? and dissolved zinc at 140 ug/1. The
proposed MCL for lead is exceeded in this well. It should be noted that
the landfill well is located in the same general area, near the
landfill, as the artesian wells and spring sample 318, and it contains
the same contaminants as these samples.

7.4 AIR
The objectives of the air sampling effort were to determine if

tailings are released to the ambient air on site and if they are
migrating off site. On-site air quality is a concern as there are seven
on-site workers (four landfill workers and three full-time workers at
the Morgan and White facility). Additionally, many people use the site
for all terrain vehicle recreation. The town of Desloge is adjacent to
the site on the southeast side and many people reside to the south and
east of the site. During a January 1988 site reconnaissance, the E &
E/FIT observed a tailings plume migrating from the site to the east.
Because the tailings consist of dust, silt, and sand-sized particles and
no vegetation is present on a majority of the site, the tailings migrate
readily via wind erosion in the same manner as sand dunes. There is an
obvious west to east migration of the tailings due to wind erosion. The
people potentially affected, the predominant wind direction, and the
location of other tailings piles were the main factors considered in the
placement of the Hi-vol samplers (Table 6-5).
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Hi-vol samplers 1 and 2 were the co-located samplers and were set
up approximately 800 feet east of the site. Refer to Plates 1 and 3 and
Table 6-5 for Hi-vol locations. These samplers were set up directly
downgradient of the major west to east movement of the tailings. Hi-vol
3 was set up on site in the northeast section. This sampler was set at
this location to determine ambient air conditions on site and away from
the heavy vehicle traffic area near the landfill. Hi-vol 4 was placed
on site approximately 150 feet north of the landfill office. This
location was chosen to determine on-site ambient air conditions in the
vicinity of the landfill operations. Hi-vol 5 was located approximately
1.25 miles east of the site. This location was selected in order to
monitor the ambient air in a downgradient direction at least one mile
from the site. Hi-vol 6 was set up approximately one mile
west-southwest of the site. This location was chosen to sample the
ambient air between the Leadwood tailings pile and the site. Hi-vol 7
was placed approximately four miles west of the site. This location was
chosen as a remote background location. All of the off-site Hi-vols
were placed in relatively remote locations in pastures or grass-covered
meadows in order to minimize the possibility of interference from
adjacent areas.

A meteorological station was set up in an open area approximately
in the middle of the site. Every 15 minutes, it recorded the wind
direction, wind speed, temperature, barometric pressure, and relative
humidity. The meteorological station collected data continuously from
the start to the finish of the project.

The Hi-vol samplers were run from 1200 to 2400 hours each day for
six consecutive days. It should be noted that wind speeds were very low
for the majority of the sampling. Results would vary considerably in
higher wind speed conditions.

The primary metals of concern detected were arsenic, cadmium, lead,
and zinc. Table 7-5 summarizes the analytical results for the selected
metals of concern. A complete list of metals detected is available in
the data transmittal included as Appendix D. The analytical data
results were reported in total micrograms (pg) per filter. Therefore,
these values have been converted to micrograms per cubic meter (ug/m )
by division with the sample volume collected and were also adjusted to
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Table 7-5 3
Selected Metals in Air Samples (yg/m )

Big River Mine Tailings Site
E £. E/FIT; July 1990
Sample Series CSXCR

Date and
Sample #

7/23/90
400
402
403
404
405
406
*407
408

7/24/90
409
410
411
412
413
414

*415
416

7/25/90
417
418
419
420
421
422
*423

1 r\ i424
7/26/90

425
426
427
428
429
430

*431
432

Hi-Vol
Sampler

#1
#2
#3
#4
#5
#6
#7

Field Blank

#1
#2
#3
#4
#5
#6
#7

Field Blank

#1
#2
#3
#4
#5
#6
#7

Field Blank

#1
#2
#3
tt4
#5
#6
#7

Field Blank

Arsenic

0.001U
0.001U
0.001U
0.003
NA
NA
0.001U

0.001U
0.001U
0.001U
0.001U
0.001U
0.001U
0.001U

0.001U
0.001U
0.001U
NA
0.001U
0.001U
0.001U

0.001U
0.001U
0.001U
0.001U
0.001U
0.001U
0.001U

Cadmium

0.001U
0.001U
0.001U
0.006
NA
NA
0.001U

0.001
O.OOOU
0.001
0.008
0.001
0.001
O.OOOU

0.001
0.001
0.003
NA
O.OOOU
O.OOOU
O.OOOU

0.001
0.001
0.001
0.009
O.OOOU
0.001
0 . OOOU

Lead

0.008
0.020
0.015
0.569
NA
NA
0.008

0.030
0.046
0.057
0.802
0.054
0.027
0.020

0.011
0.023
0.044
NA
0.127
0.020
0.006

0.053
0.068
0.082
1.088
0.100
0.036
0.013

Zinc

0.014
0.019
0.011
0.261
NA
NA
0.015

0.024
0.028
0.035
0.380
0.058
0.020
0.022

0.026
0.025
0.036
NA
0.031
0.020
0.033

0.050
0.047
0.053
0.473
0.043
0.024
0.027
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Table 7-5 (Continued) „
Selected Metals in Air Samples (ug/m )

Big River Mine Tailings Site
E & E/FIT; July 1990
Sample Series CSXCR

Date and
Sample #

7/27/90
433
434
435
436
437
438
*439
440

7/28/90
441
442
443
444
445
*446
448
449

Hi-Vol
Sampler

#1
#2
#3
14
#5
#6
#7

Field Blank

#1
#2
13
tt4
#5
tt6
#7

TTIJ—IJ D 1 M >-k 1»rield Blank.

Arsenic

0.001U
0.001U
0.002
0.001U
0.001U
0.001U
0.001U

0.001U
0.001U
0.001U
0.001
0.001U
0.001U
0.002

Cadmium

0.001
0.001U
0.004
0.004
0.000
O.OOOU
o.ooou

0.001U
0.001U
0.001U
0.001U
0.001
0.001U
0.008

Lead

0.027
0.024
0.294
0.429
0.050
0.022
0.016

0.031
0.016
0.023
0.190
0.059
0.035
0.066

Zinc

0.040
0.037
0.171
0.232
0.482
0.024
0.028

0.031
0.024
0.026
0.054
0.064
0.025
0.069

* Background location for that day
N/A: No available data due to Hi-vol malfunction

Note: Locations 1 and 2 are duplicate samples. Concentrations of
compounds detected in the field blanks were subtracted from the
total sample weight prior to division of sample volume. Sample
numbers 401 and 447 were not used. See Plates 1 and 3 and Table
6-5 for sample locations. See Appendix D for complete analytical
results and Appendix J for calibration sheets, conversions of air
data to ug/m and vindroses for each day.
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standard temperature and pressure. Appropriate Hi-vol calibration
sheets, calculations of standard volumes of ambient air for each Hi-vol
sample, original data (yg/filter) for all metals, and concentrations in

3
air yg/m for all metals is available in Appendix J. A blank sample was
also prepared each sampling period. If a metal was found above
detection limits in the blank, then that amount was subtracted from the
sample. If the metal was not detected in the sample blank, then
one-half of the detection limit for that metal was subtracted from the
sample.

The predominant wind for each sampling period was determined using
the wind speed and wind direction data collected by the meteorological
station. VROSE software by Bowman Environmental Engineering was used to
construct a windrose which illustrates wind direction and wind speed for
each day. Therefore, a background and a downwind direction can be
determined for each day. A windrose for each day is included in
Appendix J. Table 7-5 specifies a background Hi-vol location based on
this data for each day.

It should be noted that after the Hi-vol samplers were set up and
sampling had commenced, construction work using heavy equipment began
approximately 500 to 750 feet south of Hi-vol 5, located approximately
1.25 miles east of the site. Several inconsistent results in samples
from Hi-vol 5 are apparent in the data. Due to the noted interference
from the construction work and the data results, sample results from
Hi-vol 5 will be listed in Table 7-5, but will not be considered
attributable to the site.

On July 23, 1990, the predominant wind direction was from
southwest to northeast. Wind speed was between 3.3 to 5.4 meters per
second (m/s) from this direction. Sample 407, collected at Hi-vol
location 7 was chosen as the background sample. Sample 407 contained

3 3undetected arsenic and cadmium, 0.008 ug/m lead, and 0.015 yg/m zinc.
Hi-vol 4 (sample 404) collected on site near the landfill office, was
the only sample that contained metals at concentrations significantly

3 3over background. Sample 404 contained 0.003 yg/m arsenic, 0.006 yg/m
3 3cadmium, 0.569 yg/m lead, and 0.261 yg/m zinc. Samples from Hi-vol

location 4 consistently had significant elevated metals results and in
most cases were much higher than samples from Hi-vol 3, the other
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on-site Hi-vol. This is due to the routine landfill traffic and heavy
equipment operation in the vicinity of the landfill. Dust from the
everyday operations at the landfill obviously increases the suspended
tailings particulates on the landfill portion of the site. No results
are available for samples 405 and 406 from the Hi-vols 5 and 6,
respectively, due to Hi-vol malfunction during the sampling period.

The predominant wind direction on July 24, 1990, was determined to
be south/southeast based on the windrose evaluation. The wind speed was
between 1.8 to 3.3 m/s the majority of the time from the predominant
direction. Sample 415 collected at Hi-vol location 7 was chosen as the
background sample. Sample 415 results indicated undetected arsenic and

3 3cadmium, lead at 0.020 ug/m , and zinc at 0.022 ug/m . Again the
highest concentrations found were in sample 412 from Hi-vol 4. Sample

3 3412 results detected cadmium at 0.008 ug/m , lead at 0.802 ug/m , and
3

zinc at 0.380 ug/m . Concentrations of cadmium are also elevated to
0.001 ug/m3 in Hi-vol 3 (sample 411) and Hi-vol 1 (sample 409). This
data indicates that while wind speeds were relatively low, a sufficient
amount of cadmium-laden particulates migrated off site and elevated
sample 409 at Hi-vol location 1 which was approximately 800 feet east of
the site.

The predominant wind direction on July 25, 1990, was from southeast
to northwest. Predominant wind speeds were between 1.8 and 3.3 m/s
about half of the sampling period and between 3.3 to 5.4 m/s the other
half. Sample 423 collected at Hi-vol location 7 was chosen at
background. Concentrations in sample 423 were undetected for arsenic

3 3and cadmium, 0.006 ug/m lead, and 0.033 ug/m zinc. Samples 417, 418,
and 419 from Hi-vols 1, 2, and 3, respectively, had cadmium and lead
concentrations elevated above background. Cadmium was found at 0.001
Mg/m3 in 417, at 0.001 ug/m3 in 418, and at 0.003 ug/m3 in 419. Lead
was detected at 0.011 ug/m3 in 417, at 0.023 ug/m3 in 418, and 0.044

3
Ug/m in 419. No sample results from Hi-vol 4 were calculated due to
Hi-vol malfunction. Considering wind direction, cadmium and lead appear
to be migrating from the southeast area of the site to Hi-vols 1, and 2
off site.

The predominant wind direction on July 26, 1990, was determined to
be from the south/southwest to north/northeast. The highest wind speeds
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were from the southwest between 3.3 to 5.4 m/s. Hi-vol location 7
(sample 431) was chosen as background. Results from sample 431
indicated undetected arsenic and cadmium, 0.013 ug/m lead, and 0.027

3
ug/m zinc. On-site Hi-vols 3 and 4 (samples 427 and 428) and downwind,
off site, co-located Hi-vols 1 and 2 (samples 425 and 426) all contained
elevated concentrations of cadmium, lead, and zinc during this sampling
period. Sample 428 at Hi-vol 4 had the highest concentrations detected

3 3during the study with cadmium at 0.009 ug/m , lead at 1.088 ug/m , and
T

zinc at 0.473 ug/m . Sample 426 collected at Hi-vol 2 contained 0.001
3 3 3ug/m cadmium, 0.068 ug/m lead, and 0.047 ug/m zinc. Sample 426 at

Hi-vol 1 contained similar concentrations. The on-site and downwind
results collected during this sampling period are conclusive evidence
that a significant amount of heavy metal-laden particulates from the
tailings are being released to the ambient air on site and are being
transported at least 800 feet off site.

The predominant wind direction on July 27, 1990, was from
west/southwest to east/northeast. The majority of the wind from this
direction was in the range 3.3 to 5.4 m/s. Sample 439 at Hi-vol
location 7 was used as the background for this sampling period. Results

3
from sample 439 indicated undetected arsenic and cadmium, 0.016 ug/m

3
lead, and 0.028 ug/m zinc. Both on-site Hi-vols 3 and 4 had elevated
cadmium, lead, and zinc in their samples. Sample 435 (Hi-vol 3)

3 3 3contained 0.002 ug/m arsenic, 0.004 ug/m cadmium, 0.294 ug/m lead and
3 30.171 ug/m zinc. Sample 436 (Hi-vol 4) contained 0.004 ug/m cadmium,
3 30.429 ug/m lead, and 0.232 ug/m zinc. Off-site, co-located Hi-vol

locations 1 and 2 also had slightly elevated concentrations of cadmium,
3

lead, and zinc. Hi-vol 1 (sample 433) contained 0.001 ug/m cadmium,
•J o

0.027 ug/m lead, and 0.040 ug/m zinc; Hi-vol 2 (sample 434) contained
similar concentrations. This data also concludes that tailings are
being released into the ambient air on and off site.

On July 28, 1990, the wind direction varied from east to south to
west. Therefore, a definite predominant wind direction is very
difficult to determine. Refer to windrose 7-28-90 in Appendix J. It
can be concluded that the wind was primarily from a southeast, south or
southwest direction. Wind speed was mostly 1.8 to 3.3 m/s from the
southeast and 3.3 to 5.4 m/s from the south and southwest. Hi-vol
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location 6 (sample 446) was chosen as background. However, because of
the low wind speeds and the lack of a definite predominant wind
direction, most of the samples this sampling period did not contain
elevated levels of metals of concern. Sample 446 contained undetected
arsenic and cadmium, 0.035 yg/nu lead, and 0.025 yg/m zinc. Due to the
wind direction, sample 448 at Hi-vol location 7 was apparently
influenced by the Leadwood tailings pile during this period. Sample 448

3 3 3contained 0.002 ug/m arsenic, 0.008 yg/m cadmium, 0.066 yg/m lead,
3

and 0.069 yg/m zinc. These results reinforce the fact that this is a
regional problem and not site specific. It should be noted that Hi-vol
4 (sample 444) located on the landfill area contained its lowest
concentrations on this day. This is partly due to low wind speeds
although the main factor was probably that July 28, 1990, was a
Saturday. The landfill closed at noon that Saturday which was when
sampling began. Therefore, the effects of the landfill daily operations
can be realized when previous results are compared to these results.

3
Sample 444 contained 0.001 yg/m arsenic, undetected cadmium, 0.190

3 3yg/m lead, and 0.054 yg/m zinc.
The LSI air monitoring study was conducted for six consecutive days

from July 23 to 28, 1990. Samples were collected for a 12-hour sampling
period each day from 1200 to 2400 hours. Wind speeds were low during
the entire study period. However, sample results have concluded that
the ambient air on site and at least 800 feet off site is being in-
fluenced by the Big River Mine Tailings site. Results from July 25, 26,
and 27, 1990, contained significantly elevated concentrations of
cadmium, lead and zinc in on-site Hi-vols 3 and 4 and in off-site,
co-located Hi-vols 1 and 2. The highest concentrations of lead detected

3
was 1.088 yg/m in Hi-vol 4 on July 26. This does not exceed the

3
National Air Quality Standard of 1.5 yg/m in a calendar quarter;
however, it is very significant when the low wind speeds during the
sampling period are considered. It is highly probable that the 1.5

3
yg/m standard is exceeded on site and off site during periods of higher
wind velocities. Consequently, the greatest potential for exposure is
to on-site workers and to residential areas bordering the site to the
south and east.
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Results from Hi-vol 4 which was placed in the landfill area,
indicate that daily landfill operations further increase the amount of
suspended particulates in the ambient air at the landfill.
Concentrations of heavy metals were consistently higher at this location
than any other. The sample (444) collected on the one day the landfill
was closed contained the lowest concentrations for this location during
the sampling period.

It should be noted that on the last day of sampling the winds were
from a southerly direction and the remote, background, Hi-vol 7 sample
contained elevated concentrations of metals of concern. This can be
attributed to the Leadwood tailings pile that was located
south/southeast of the Hi-vol. This emphasizes the fact that the air
quality of the area is a regional problem. However, the Big River Mine
Tailings site has characteristics that are unique and compound the
problem. The site is the largest tailings pile in the area that was not
deposited in valleys of dammed drainages. The Leadwood and Federal
piles were deposited in this manner, resulting in their present day
configuration. The Big River pile was placed on an area that
was topographically similar or higher than the surrounding area.
Consequently, after deposition of the tailings was complete at Big
River, the site was significantly higher topographically than the
adjacent area. As a result, particulates from the tailings are easily
airborne even in low wind speed conditions. Other tailing piles are
elevated or have portions that are above adjacent topography, but are
not as large in surface area as the Big River tailings pile.
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SECTION 8: SUMMARY AND CONCLUSIONS

The Big River Mine Tailings site is a 600 acre tailings disposal
area. It was created during the operation of a lead mine/mill facility
that operated between 1929 and 1958 in Desloge, Missouri. The Desloge
facility was one of many that once operated in the area known as the Old
Lead Belt. The Old Lead Belt encompasses an area of approximately 110
square miles, all of which is within St. Francois County. Numerous
tailings piles that contain elevated levels of heavy metals exist
throughout the Old Lead Belt. It is obvious that the heavy metals
contamination of the surface water, ground water and air of the region
has multiple sources. However, the Big River Mine Tailings site has
several unique features that make it a major contributor of heavy metal
contamination. The results of the LSI indicate that the site is
releasing significant levels of heavy metals to the surface water,
ground water, and air.

The site is a mounded pile of tailings that is bounded by the Big
River on three sides. Because of its unusual location, adjacent to and
elevated above Big River, tailings are constantly transported via wind
and water erosion into the Big River. There are numerous areas along
the perimeter of the site where the river is continuously in contact
with the tailings. As a result of this physical setting, a castrophic
release of tailings into Big River occurred in 1977. After a heavy
rain, a portion of the tailings adjacent to the river on the east side
became super saturated and released an estimated 50,000 cubic yards to
the river. This was the largest of numerous documented releases.
Smaller releases continue daily as the river undercuts and erodes the
tailings. Analytical results of sediment and surface water samples
collected from Big River and its tributaries verify that the site is a
major contributor to heavy metal contamination of Big River.

Another unique feature of the site is the operation ofq60 acre
municipal landfill on the southwest portion. Monitoring wells,private
wells, abandoned wells, geoprobe temporary wells, springs along the site
perimeter as well as leachate seeps., were sampled in order to
characterize the ground water near the site. Results of the sampling
indicate that elevated levels of heavy metals exist in the shallow
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ground water over the majority of the site. However, it is also
apparent that the landfill leachate is mobilizing metals of concern.
The leachate sample and sample 312 taken from a monitoring well adjacent
to the landfill contained extremely high concentrations of metals of
concern. The drinking water well located on site at the landfill office
contained dissolved lead at 14J yg/1 which exceeds the proposed HCL for
lead.

Because the site is topographically elevated above the adjacent
area and tailings are easily air borne via wind erosion, releases of
tailings to the ambient air are frequent. A direct release was photo
documented during the Preliminary Assessment reconnaissance in January,
1988. At that time, a large plume of tailings extending from the site
and moving southeast approximately one mile was visible. Hi vol air
samplers were utilized during the LSI to document the air releases.
While wind conditions were not optimum, releases of tailings to the
ambient air on site and at least 1,500 feet off site were documented.
It appears that the daily routine landfill operations on site
significantly increase the amount of suspended particulates released to
the ambient air. Therefore, the landfill workers and residences
adjacent to the site are at the highest risk of exposure from an air
release.

The LSI of the Big River Mine Tailings site confirmed that heavy
metals contamination in the Old Lead Belt is a regional multi-source
problem and identified the Big River Mine Tailings site as a major
contributor. The data as well as visual observations have documented
heavy metal laden tailings releases to the ground water, surface water,
and air from the site.
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Site Contacts and Property Owners

Marvin Hudwalker
Engineer
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Carol Kennedy
Rt. 33, Box 27
Flat River, HO 63601

Lee Glore
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J.E. Pratte
PO Box 1526
Desloge, MO 63601

David Callahan
PO Box 1614
Desloge, MO 63601

Howard Wood
RR 2, Box 612
Bonne Terre, MO 63628

Marie Banks
Rt. 33, Box 59
Flat River, MO 63601

Harold Stoffel
Rt. 4, Box 146
Boone Terre, MO 63628

Leonard Vhitehead
1685 St. Francois Road
Terre Du Lac, MO 63628

Carl and Trina Valley
Rt. 2, Box 628B
Mineral Point, MO 63660

Robert Kyle
Rt. 33, Box 31
Flat River, MO 63601

Mary Bullock
Rt. 2, Box 167
Bonne Terre, MO 63628



Bryant AuBuchon
Landfill Manager
St. Francois County ENvironmental Corporation
Desloge, MO
(314) 431-4768

C.G. Mattson
Project Manager
St. Joe Minerals Corporation
Irvine, CA
(714) 975-5269

Jim Burris
Director-Poplar Bluff Regional Office
Missouri Department of Natural Resources
Poplar Bluff, MO
(314) 785-0832

Greg Reesor
Superfund contact
U.S. EPA-Region VII
Kansas City, KS
(913) 551-7695

Paul McDowell
Rt. 2, Box 77
Bonne Terre, MO 63628

Edvar Veible
558 Capri Drive
Bonne Terre, MO 63628

Rebecca Forrester
Rt. 33, Box 19
Flat River, MO 63601

Mr. Goff
107 N. 8th
Desloge, MO 63601
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 7

25 FUNSTON ROAD
KANSAS CITY. KANSAS 66115

OCT 4 1990
DATE:

MEMORANDUM

SUBJECT: Data Transmittal for Activity #: CL
Site Description: Q*^A fc.

FROM: Andrea Jirka ""
Chief, Laboratory Branch, ENSV

TO: Robert Morby
Chief, Superfund Branch, WSTM

ATTN : O~/v~ê v C£LQv £_£>
Attached is the data transmittal for the above referenced

site. These data have met all quality assurance requirements

unless indicated otherwise in a data package. This should be

considered a __ Partial or J\ Complete data transmittal

(completes transmittal of 3 |M QA/W£) °( ll3nO ) . If you have any
f\ A ( \ C\ —*— I>N ^__ iVT_ » rs i

questions or comments, please contact Dee Simmons at 236-3881

Attachments

cc: Data Files
Ann Melia, E&E/FIT

NOTE: Please see Mary Gerken, SPFD-WSTM, if you want an
electronic copy of the data.

RECYCLE.**



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION i

25 FUNSTCN ROAD
KANSAS CITY KANSAS 66115

Date: 1 O H ̂

MEMORANDUM

SUBJECT: Data Transmittal for Activity #:
Site Description; m^ £JLAs-fjr rl^ ,ur_ j /v^ £JLAs-fjr r^ ,ur_ /v A ^ J . . A/

FROM: Andrea Jirka /O
Chief, Laboratory Branch, ENSV

TO:

Attached is the data transmittal for the above referenced

site. These data have met all quality assurance requirements

unless indicated otherwise in the data package. This is a Modi-

fied Data Transmittal; these data are modified and differ from

data previously transmitted. If you have any questions or com-

ments, please contact Dee Simmons at 236-3881.

Attachment

cc: Data File .

MODIFIED DATA: Data were modified for the following reason(s):

o A^



U.S. ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL SERVICES ASSISTANCE TEAM — Zone II

ICF Technology Inc.

NSI Technology Services Corp.

The Bionetics Corp.

ESAT Region VII
NSI Technology Services
25 Funston Road
Kansas City, KS 66115
(913) 236-3881

TO:

THRU:

FROM:

THRU:

DATE:
SUBJECT

Debra Morey
Data Review Task Monitor
Harold Brown, Ph.D.
ESAT Deputy Project Officer, EPA

Albert lannacone
ESAT QA Coordinator
Ronald Ross
ESAT Manager

"24 aO
August ̂ e, 1990
Review of inorganic data for Big River Mine Tailings

TID# 07-9003-329
ASSIGNMENT# 572
ICF ACCT# 302-26-329-02
NSI S.0.# 4633-3292
ESAT Doc.#

These data were reviewed according to the "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses,"
and the Region VII Inorganic Data Review Training Manual as
guidance. The following comments and attached data sheets are a
result of the ESAT review of the above mentioned data from the
contract laboratory.

SAS CASE NO.: 5558G
SITE: BIG RIVER MINE TAILINGS
REVIEWER: Al lannacone
MATRIX: Soil

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR

SMO Sample No.
5558G1
5558G2
5558G3
5558G4
5558G5
5558G6
5558G7
5558G8
5558G9
5558G10

EPA Sample No
CSXCR001
CSXCR002
CSXCR003
CSXCR004
CSXCR005
CSXCR006
CSXCR007
CSXCR008
CSXCR009
CSXCR010

SMO Samle No.

M6G6G12
MQQ8G13
MG€€G14
MS68G15
UGG8G16
J46G8G17
MG68G18
MGG8G19
M8G8G20

EPA Sample
CSXCR011
CSXCR012
CSXCR013
CSXCR014
CSXCR015
CSXCR016
CSXCR017
CSXCR018
CSXCR019
CSXCR020

No.

And associated QC samples CSXCR914C, -914A, and -914L.



GENERAL

This data review assignment covers Twenty Soil samples
analyzed for total metals. No field blank nor field duplicate, and
three QC samples were included in this assignment. Chain-of-custody
paperwork is complete, although sample tags were absent.

1. Holding Times and Preservation

A. Holding time requirements are not defined for soil samples,
and preservatives are not added to them for metals analyses.

2. Calibration

A. Calibration criteria were met for all samples, for both
initial and continuing calibrations.

3. Method Blanks / Field Blanks

Matrix

Soil

Soil

Sample #

Cont. Cal.
Blank

Prep. Blank

Analytes
Detected

Al,As,Ca,Fe,
Mg,Mn,Se,Ag,Zn

Cr, Cu

Samples Qualified
as non-detect

Se in CSXCR002
Ag in CSXCR002,-3,
-4, -6, -7, -8, -11

Cr in CSXCR010

4. Matrix Spike

A. Spike % recoveries were outside limits for Sb (low), Ba
(high), and Pb (high). All detected values of these metals were "J"
coded as a result. Affected samples were:

Antimony (Sb)
Barium (Ba)
Lead (Pb)

CSXCR007 (others nondetect)
CSXCR001, -012 thru -020 (others nondetect)
All samples

A potential for a high bias in the lead data is likely given
the high percent recovery noted (170% versus control limits of 75%
to 125%).

5. Interference Check Sample Met applicable criteria,

6. Laboratory Control Sample Met applicable criteria.



7. Duplicates

A. Duplicates met applicable criteria, indicating acceptable
precision was obtained during these analyses, except for high RPDs
noted for the following metals, leading to "J" coding of detected
values; affected samples are noted:

Barium (Ba):
Calcium (Ca):
Chromium (Cr):
Manganese(Mn):
Nickel (Ni):

Samples -01, -12 thru -20 (others nondetect)
All samples but -12 (-12 was nondetect)
Samples -01, -12 thru -20 (others nondetect)
All samples
Samples -02, -03, -05 thru -11, -14, -15,
-18, and -19 (others nondetect)

8. ICP Serial Dilution

A. All applicable criteria were met.

9. Furnace AA PC

A. Correlation coefficients for samples analyzed by method of
standard additions were unacceptable for several samples for Se; "J"
data qualification resulted for Se in these samples: CSXCR003, -04,
-06, -13, -14, -15, -16, -20.

10. Calculations Verification

A. Soil data appear appropriately adjusted for % moisture.

B. Per regional guidance, low level detected data below the
Contract Required Detection Limit (CRDL) were reported as nondetect
at the CRDL, including in blank samples.

Summary

This data package is acceptable in terms of requirements for
overall accuracy, precision and completeness, although individual
outliers resulted in qualification of data as nondetect or as "J"
coded in some cases.



U.S. ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL SERVICES ASSISTANCE TEAM — Zone II

ICF Technology Inc.

NSI Technology Services Corp.

The Bionetics Corp.

ESAT Region VII
NSI Technology Services
25 Funston Road
Kansas City, KS 66115
(913) 236-3881

Debra Morey
Data Review Task Monitor
Harold Brown, Ph.D.
ESAT Deputy Project Officer, EPA

Kevin Ludwikoski
ESAT Data Reviewer
Ronald A. Ross
ESAT Team Manager

TO:

THRU:

FROM:

THRU:

DATE: August 2? 7̂ 1990
SUBJECT: Review of inorganic data for Big River Mine Tailings.

TID# 07-9003-329
ASSIGNMENT/ 563
ICF ACCT# 26-329-02
NSI S.0.# 4633-3292

These data were reviewed according to the "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses,"
July 1988 revision and the Region VII Inorganic Data Review Training
Manual as guidance.

The following comments and attached data sheets are a result of
the ESAT review of the above mentioned data from the contract
laboratory.

CASE NO.: 5558G
SITE: Big River Mine Tailings
REVIEWER: Kevin Ludwikoski

TOTAL METALS
SMO Sample No. EPA Sample No.

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR
MATRIX: Solid

TOTAL METALS
SMO Sample No. EPA Sample No.

5558G21
5558G22
5558G23
5558G24
5558G25
5558G26
5558G27
5558G28
5558G29
5558G30

CSXCR021
CSXCR022
CSXCR023
CSXCR024
CSXCR025
CSXCR026
CSXCR027
CSXCR028
CSXCR029
CSXCR030

5558G31
5558G32
5558G33
5558G34
5558G35
5558G36
5558G37
5558G38
5558G39
5558G40

CSXCR100
CSXCR101
CSXCR102
CSXCR103
CSXCR104
CSXCR105
CSXCR106
CSXCR107
CSXCR108
CSXCR109



GENERAL

This data review assignment covers twenty soil samples
analyzed for TOTAL METALS for case number 5558G. All results are in
mg/kg because of the method used for the analyses. There were no
field blanks, field duplicates, or performance samples included with
this assignment.

l. Technical Holding Time a / Preservation

Technical holding times were observed for all analytes.

2. Initial and Continuing Calibration

All percent recoveries were within control limits.

3. Blanks

Several analytes were detected in the blanks. Corresponding
sample results were qualified according to the blank rule using five
times the highest blank value. Sample results requiring
modification are reported as non-detect on the attached data sheets.

TOTAL METALS

Analyte

Al
Sb

Be

Ca
Cr

Co

Cu

Fe
Mg
Tl

Zn

5 x Highest
Blank (ma/ka)

63.4
31.0

1.0

88.8
7.1

8.5

8.8

31.8
86.7
2.2

17.0

Qualified Samples

None qualified
CSXCR021-CSXCR030, CSXCR100-
109, CSXCR027L
CSXCR021,-022,-023,-024,-025,
-026,-028,-029,-030, and 100-109
inclusive

None qualified.
CSXCR021,-027,-027L,-028,-029
-102,-104,-105,-106,-107,-108
CSXCR028,-029,-100, and 104-109

inclusive.
CSXCR025,-028,-029,-100,-101,-103
-104,-106,-107,-108
None qualified
None qualified
All samples except CSXCR027S
and CSXCR919C

None qualified

4. TCP Interference check

Recoveries of solution AB analytes from the interference check
samples were within 20% of the true values.



5. Laboratory Control Standard (LC3)

LCS results for all analytes were within control limits.

6. Duplicates

A lab duplicate was performed and one analyte was outside the
control limits. The associated results were "J" coded accordingly.

TOTAL METALS
(SOLIDS)

Analyte Samples qualified

AS CSXCR029,-030,-100,-101,-103,-105,-106,-107,-109
-027S and -919C

The As results were also coded because of matrix spike recoveries.

7. Matrix Spike Sample

As was out of range for matrix spike recovery. The samples
that had data qualified are listed below.

TOTAL METALS
(SOLIDS)

Analyte Sample No. Code

As CSXCR029,-030,-100,-101,-103,-105,-106,-107 J
-109,-027L and -919C

The As results were also coded because of duplicate precision.

8. ICP serial Dilutions

Results for Cu and Zn were outside control limits. The samples
that were qualified are listed below.

Analyte Sample No. Code

CU CSXCR021,-022,-023,-024,-026,-027,-027S,-027L J
-028,-030,-102,-104,-105,-106,-109 and -919C.

Zn All samples J



9. Furnace Atomic Absorbtion

The correlation coefficient for furnace AA standard additions
analysis of Se in sample CSXCR022 was below 0.995. The analyte
result was non-detect and no action was taken.

Some results were qualified by the blank rule. One analyte was
qualified by matrix spike recoveries. One analyte was also qualified
by duplicate precision. One analyte was qualified by the standard
addition rule and three analytes were qualified by serial dilution
rules.



U.S. ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL SERVICES ASSISTANCE TEAM — Zone II

ICF Technology Inc.

NSI Technology Services Corp.

The Bionetics Corp.

ESAT Region VII
NSI Technology Services
25 Funston Road
Kansas City, KS 66115
(913) 236-3881

TO:

THRU:

FROM :

THRU:

Debra Morey
Data Review Task Monitor
Harold Brown, Ph.D.
ESAT Deputy Project Officer, EPA

l<* /
~~~

Kevin Ludwikoski
ESAT Data Reviewer ]
Ronald A. Ross (J
ESAT Team Manager

DATE: August -2<r 7̂ 19 90
SUBJECT: Review of inorganic data for Big River Mine Tailings.

TID# 07-9003-329
ASSIGNMENT# 562
ICF ACCT# 26-329-02
NSI S.0.# 4633-3292

These data were reviewed according to the "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses,"
July 1988 revision and the Region VII Inorganic Data Review Training
Manual as guidance.

The following comments and attached data sheets are a result of
the ESAT review of the above mentioned data from the contract
laboratory.

CASE NO.:
SITE: Big River Mine Tailings
REVIEWER: Kevin Ludwikoski

TOTAL METALS
SMO Sample No. EPA Sample No.

5558G41
5558G42
5558G43
5558G44
5558G45
5558G46
5558G47
5558G48

CSXCR110
CSXCR111
CSXCR112
CSXCR112D
CSXCR113
CSXCR114
CSXCR115
CSXCR116

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR
MATRIX: Solid

TOTAL METALS
SMO Sample No. EPA Sample No,

5558G49
5558G50
5558G51
5558G52

CSXCR117
CSXCR118
CSXCR119
CSXCR120



GENERAL

This data review assignment covers twelve soil samples
analyzed for TOTAL METALS for case number 5558G. All results are in
mg/kg because of the method used for the analyses. There was one
field duplicate included with this assignment. There were no field
blank or performance samples included with this assignment.

1. Technical Holding Times / Preservation

Technical holding times were observed for all analytes.
2. Initial and Continuing Calibration

All percent recoveries were within control limits.

3. Blanks

Several analytes were detected in the blanks. Corresponding
sample results were qualified according to the blank rule using five
times the highest blank value. Sample results requiring
modification are reported as non-detect on the attached data sheets.

TOTAL METALS
5 x Highest

Analyte Blank (mg/kq) Qualified Samples

Al 74.9 None qualified
As 5.2 CSXCR118/-118L,-120
Be 1.3 CSXCR110,-lll,-112,-112D,-113f

-114,-116,-117,-118,-119,-120
Ca 80.1 None qualified.
Cd 4.0 CSXCR118,-120
Cu 12.4 CSXCR110/-112,-112D,-113/-114

-118,-119,-120
Fe 14.3 None qualified
Mg 91.2 None qualified
Ag 4.5 CSXCR111,-112,-113,-114,-116

-118,-119,-120
V 5.4 None qualified
Zn 14.4 CSXCR118

4. ICP Interference Check

Recoveries of solution AB analytes from the interference check
samples were within i20% of the true values.

5. Laboratory control Standard (LCS)

LCS results for all analytes were within control limits.



6. Duplicates

A lab duplicate was performed and two analytes were outside the
control limits. The associated results were "J" coded accordingly.

TOTAL METALS
(SOLIDS)

Analvte Samples qualified

Ba CSXCRIIO,-111,-115,-116,-117 ,-118
Mn All samples

The Ba results were also coded because of matrix spike recoveries.

7« Matrix Spike Sample

Ba and Ag were out of range for matrix spike recovery. The
samples that had data qualified are listed below.

TOTAL METALS
(SOLIDS)

Analyte Sample No. Code

Ba CSXCRIIO,-111,-115,-118 J
Ag CSXCRIIO,-112,-112D,-113,-114,-115,-116,-117 J

The Ba results were also coded because of duplicate precision.

8. ICP Serial Dilutions

All serial dilution results were within control limits.

9. Furnace Atomic Absorbtion

The correlation coefficient for furnace AA standard additions
analysis of As in sample CSXCR119 was below 0.995. The analyte
result was therefore "J" coded.

10. summary

Some results were qualified by the blank rule. Two analytes
were qualified by matrix spike recoveries. Two analytes were also
qualified by duplicate precision. One analyte was qualified by the
standard addition rule.



U.S. ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL SERVICES ASSISTANCE TEAM — Zone II

ICF Technology Inc.

NSI Technology Services Corp.

The Bionetics Corp.

ESAT Region VII
NSI Technology Services
25 Funston Road
Kansas City, KS 66115
(913) 236-3881

TO:

THRU:

FROM:

THRU:
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Debra Morey
Data Review Task Monitor
Harold Brown, Ph.D.
ESAT Deputy Project Officer, EPA

Albert la'nnacone
ESAT QA Coordinator
Ronald Ross
ESAT Manager

August 23, 1990
Review of inorganic data for Big River Mine Tailings

TID# 07-9003-329
ASSIGNMENT# 571
ICF ACCT# 302-26-329-02
NSI S.0.# 4633-3292
ESAT Doc . #

These data were reviewed according to the "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses,"
and the Region VII Inorganic Data Review Training Manual as
guidance. The following comments and attached data sheets are a
result of the ESAT review of the above mentioned data from the
contract laboratory.

SAS CASE NO.: 5558G
SITE: BIG RIVER MINE TAILINGS
REVIEWER: Al lannacone
MATRIX: Water

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR

SMO Sample No.
5558G133
5558G134
5558G135
5558G136
5558G137
5558G138
5558G139
5558G140

EPA Sample No.
CSXCR208
CSXCR209
CSXCR210
CSXCR211
CSXCR212
CSXCR213
CSXCR214
CSXCR215

SMO Sample
MGG8G141
MGG8G142
MGG8G143
MGG8G144
MGG8G145
MGG8G146
MGG8G147
MGG8G199

No. EPA Sample No.
CSXCR216
CSXCR217
CSXCR218
CSXCR322F
CSXCR323F
CSXCR324
CSXCR324F
CSXCR212D

And six associated QC samples: CSXCR916A,C,M and -208L,S,R.



GENERAL

This data review assignment covers Sixteen Water samples
analyzed for dissolved metals. Three field blanks and one field
duplicate, and six associated QC samples were included in this
assignment. Chain-of-custody paperwork is complete, although sample
tags were absent.

1. Holding Times and Preservation

A. Holding time requirements and preservation requirements were
met for these metals analyses.

2. Calibration

A. Calibration criteria were met for all samples, for both
initial and continuing calibrations.

3. Method Blanks / Field Blanks

Matrix

Water

Water

Water

Water

Sample #

Laboratory
Blanks

CSXCR322F

CSXCR323F

CSXCR324F

Analytes
Detected

Al, Cr, Cu,
Fe, Tl, V

Ca, Na

Mg

Zn

Samples Qualified
as non-detect

Cr in CSXCR217

none

none

CSXCR211; -217

4. Matrix Spike

A. Met applicable criteria except for low % recovery for Se; no
data were affected due to this occurrence.

5. Interference Check Sample Met applicable criteria.

6. Laboratory control Sample Met applicable criteria.

7. Duplicates

A. Lab and field duplicates met applicable criteria, indicating
acceptable precision was obtained during these analyses.



8. ICP Serial Dilution

A. All applicable criteria were met.

9. Furnace AA QC

A. Acceptance criteria were met; Pb was successfully analyzed
by the method of standard additions for sample CSXCR324.

10. Calculations Verification

A. Due to the requested level of review, no detailed
examination of calculations was performed.

B. Per regional guidance, low level detected data below the
Contract Required Detection Limit (CRDL) were reported as
nondetect at the CRDL, including in blank samples.

Summary

This data package is acceptable in terms of requirements for
overall accuracy, precision and completeness.
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NSI Technology Services Corp.
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ESAT Region VII
NSI Technology Services
25 Funston Road
Kansas City, KS 66115
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TO:

THRU:

FROM:

THRU:

DATE:
SUBJECT:

Debra Morey
Data Review Task Monitor
Harold Brown, Ph.D.
ESAT Deputy Project Officer, EPA

Albert la'nnacone
ESAT QA Coordinator
Ronald Ross
ESAT Manager

August 22, 1990
Review of inorganic data for Big River Mine Tailings

TID# 07-9003-329
ASSIGNMENT# 570
ICF ACCT# 302-26-329-02
NSI S.0.# 4633-3292
ESAT

These data were reviewed according to the "Laboratory Data
Validation Functional Guidelines for Evaluating Inorganic Analyses,"
and the Region VII Inorganic Data Review Training Manual as
guidance. The following comments and attached data sheets are a
result of the ESAT review of the above mentioned data from the
contract laboratory.

SAS CASE NO.: 5558G
SITE: BIG RIVER MINE TAILINGS
REVIEWER: Al lannacone
MATRIX: Water

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR

SMO Sample No.
5558G73
5558G74
5558G75
5558G76
5558G77
5558G78
5558G79
5558G80
5558G81
5558G82

EPA Sample No.
CSXCR219
CSXCR220
CSXCR300
CSXCR301
CSXCR302
CSXCR303
CSXCR304
CSXCR305
CSXCR306
CSXCR307

SMO Sample No.
MGG8G83
MGG8G84
MGG8G85
MGG8G86
MGG8G87
MGG8G88
MGG8G89
MGG8G90
MGG8G91
MGG8G92

EPA Sample No.
CSXCR308
CSXCR309
CSXCR309D
CSXCR310
CSXCR311
CSXCR312
CSXCR314
CSXCR315
CSXCR316
CSXCR317

And 13 associated QC samples: CSXCR915A,C,M, -219L,S,R, -220L,S,R,
-301L,S,R, and -309D.



GENERAL

This data review assignment covers Twenty Water samples
analyzed for total metals. No field blank and one field duplicate,
and 13 associated QC samples were included in this assignment.
Chain-of-custody paperwork is complete, although sample tags were
absent.

1. Holding Times and Preservation

A. Holding time requirements and preservation requirements were
met for these metals analyses.

2. Calibration

A. Calibration criteria were met for all samples, for both
initial and continuing calibrations.

3. Method Blanks / Field Blanks

Matrix

Water

Sample #

Laboratory
Blanks

Analytes
Detected

Sb, As, Ca,
Cr, Cu, Fe, Tl

Samples Qualified
as non-detect

Sb in CSXCR316
Cu in CSXCR312,
-314, and -317.

4. Matrix Spike Met applicable criteria.

5. Interference Check Sample Met applicable criteria.

6. Laboratory Control Sample Met applicable criteria.

7. Duplicates

A. Lab duplicates met applicable criteria, indicating
acceptable precision was obtained during these analyses, except for
high RPD noted for Lead in CSXCR220L, leading to "J" coding of
detected values; the only affected sample is CSXCR308; others are
all nondetect for Pb.

B. Field duplicates CSXCR009 / -009D generally exhibited good
agreement, except for Ni; however, the lack of agreement was not
sufficient to result in "J" data coding of Ni data.



8. TCP Serial Dilution

A. All applicable criteria were met.

9. Furnace AA oc

A. Correlation coefficients for samples analyzed by method of
standard additions were unacceptable for As and Pb in several
samples; "J" data qualification resulted only for Pb in CSXCR305,
however, as the other affected samples were nondetect. Post-
digestion spike outliers did not result in any data coding as
affected results were nondetect.

10. Calculations Verification

A. Due to the requested level of review, no detailed
examination of calculations was performed.

B. Per regional guidance, low level detected data below the
Contract Required Detection Limit (CRDL) were reported as nondetect
at the CRDL, including in blank samples.

Summary ~~

This data package is acceptable in terms of requirements for
overall accuracy, precision and completeness, although individual
outliers resulted in qualification of data as nondetect or as "J"
coded in some cases.



U.S. ENVIRONMENTAL PROTECTION AGENCY
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Debra Morey
Data Review Task Monitor
Harold Brown, Ph.D.
ESAT Deputy Project Officer, EPA

D. Er.ic Woodland
ESAT Data Reviewer
Ronald A. Ross
ESAT Team Manager

August 21, 1990
Review of inorganic data for Big River Mine Tailings

TID# 07-9003-329
ASSIGNMENT# 567
ICF ACCT# 26-329-02
NSI S.O.# 4633-3292
ESAT Document # gS/rr- \ni - itf-as- u -9*-o7-

These data were reviewed primarily according to the
"Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses," July 1988 revision with changes given in the
Region VII Inorganic Data Review Training Manual and EPA
memorandums .

The following comments and attached data sheets are a result
of the ESAT review, according to EPA policies, of the following
data from the contract laboratory.

CASE NO.: 5558G
SITE: Big River Mine Tailings
REVIEWER: D. Eric Woodland

TOTAL METALS
SMO Sample No. EPA Sample No.
5558G53 CSXCR200
5558G54 CSXCR201
5558G55 CSXCR202
5558G56 CSXCR203
5558G57 CSXCR204
5558G58 CSXCR205
5558G59 CSXCR206
5558G60 CSXCR207
5558G61 CSXCR208
5558G62 CSXCR209

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR
MATRIX: WATER

TOTAL METALS
SMO Sample No. EPA Sample No.

5558G63 CSXCR210
5558G64 CSXCR211
5558G65 CSXCR212
5558G66 CSXCR213
5558G67 CSXCR214
5558G68 CSXCR215
5558G69 CSXCR216
5558G70 CSXCR217
5558G71 CSXCR218
5558G72 CSXCR219



GENERAL

This data review assignment covers TWENTY WATER samples
analyzed for TOTAL METALS for case number 5558G. There were no
field blanks, duplicates or performance samples included with this
assignment.

1. Technical Holding Times / Preservation

Technical holding times were within established control
limits.

2. Initial and Continuing Calibration

All percent recoveries were within control limits.

3. Blanks

Several analytes were detected in the blanks. Corresponding
sample results were qualified according to the blank rule using
five times the highest blank value. Sample results requiring
modification are reported as non-detect on the attached data
sheets.

TOTAL METALS

Analyte

Al

Sb
Be
Cd
Cr
Cu
Fe
Ni
Zn
As
Ca
Mg

5 x Highest
Blank fug/1)

440

160
7.0

22
29
44
120
140
38
10

340
320

Qualified Samples

CSXCR201,-203 to -206,-208 to
-210, -214,-217 and -219
None qualified
None qualified
CSXCR202
CSXCR218
None qualified
None qualified
None qualified
CSXCR218
None qualified
None qualified
None qualified

4. ICP Interference Check

Recoveries of solution AB analytes were within control limits.

5. Laboratory Control standard (LCS1

LCS results were within established control limits.

6. Duplicates

The RPDs for all analytes were within control limits.



7. Matrix Spike Sample

Matrix spike recoveries were within established control limits.

8. ICP Serial Dilution

All results were within established control limits.

9. Summary

Several results were qualified by the blank rule. No other
qualifications were made.



U.S. ENVIRONMENTAL PROTECTION AGENCY

ENVIRONMENTAL SERVICES ASSISTANCE TEAM — Zone II

ICF Technology, Inc.

NSI Technology Services Corp.

The Bionetics Corp.

ESAT Region VII
NSI Technology Services
25 Funston Road
Kansas City, KS 66115
(913) 236-3881

TO: Debra Morey
Data Review Task Monitor

THRU: Harold Brown, Ph.D.
ESAT Deputy Project Officer, EPA

FROM: D. Eric Woodland
ESAT Data Reviewer"

THRU: Ronald A. Ross
ESAT Team Manager

DATE: August 21, 1990
SUBJECT: Review of inorganic data for Big River Mine Tailings,

TID# 07-9003-329
ASSIGNMENT# 569
ICF ACCT# 26-329-02
NSI S .O.# 4633-3292
ESAT Document # fc5*T-"'g- Ja?t -ey-7 3 •*>•<»?

These data were reviewed primarily according to the
"Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses," July 1988 revision with changes given in the
Region VII Inorganic Data Review Training Manual and EPA
memorandums.

The following comments and attached data sheets are a result
of the ESAT review, according to EPA policies, of the following
data from the contract laboratory.

CASE NO.: 5558G
SITE: Big River Mine Tailings
REVIEWER: D. Eric Woodland

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR
MATRIX: WATER

DISSOLVED
SMO Sample No.
5558G102
5558G103
5558G104
5558G105
5558G106
5558G107
5558G108
5558G109
5558G110
5558G111
5558G112

METALS
EPA Sample No.
CSXCR219
CSXCR220
CSXCR300
CSXCR301
CSXCR302
CSXCR303
CSXCR304
CSXCR305
CSXCR306
CSXCR307
CSXCR308

TOTAL
SMO Sample No.

5558G93
5558G94
5558G95
5558G96
5558G97
5558G98
5558G99
5558G100
5558G101

METALS
EPA Sample No.
CSXCR318
CSXCR319
CSXCR320F
CSXCR321F
CSXCR322F
CSXCR323F
CSXCR324
CSXCR324F
CSXCR325F



GENERAL

This data review assignment covers ELEVEN WATER samples
analyzed for DISSOLVED METALS and NINE WATER samples analyzed for
TOTAL METALS for case number 5558G. There were six field blanks
for TOTAL METALS and no field duplicates or performance samples
included with this assignment.

1. Technical Holding Times / Preservation

Technical holding times were within established control
limits.

2. Initial and Continuing Calibration

All percent recoveries were within control limits.

3. Blanks

Several analytes were detected in the blanks. Corresponding
sample results were qualified according to the blank rule using
five times the highest blank value. Sample results requiring
modification are reported as non-detect on the attached data
sheets.

DISSOLVED METALS

5 x Highest
Analyte Blank (ug/1) Qualified Samples

Cu 41 None qualified
Fe 110 None qualified
Pb 8.0 CSXCR300,-302 and -303
Zn 24 None qualified
Al 200 None qualified
Co 44 None qualified

TOTAL METALS

5 x Highest
Analyte Blank (ug/1) Qualified Samples

Cu 41 None qualified
Fe 400 CSXCR318 and -319
Pb 16 None qualified
Al 200 None qualified
Co 44 None qualified
Ca 3300 None qualified
Mg 1000 None qualified
Na 3400 None qualified
Tl 11 None qualified
Zn 130 None qualified
Mn 16 None qualified



4. ICP Interference Check

Recoveries of solution AB analytes were within control limits.

5. Laboratory Control Standard (LCS)

LCS results were within established control limits.

6. Duplicates

The RPDs for all analytes were within control limits.

7. Matrix Spike Sample

The matrix spike results were applied to the total and
dissolved sample results. Pb, Se and Tl were out of control limits
for matrix spike recovery. All Se and Tl results were non-detect,
so no coding was performed for these analytes. CSXCR318,-319,-322F
and 324 were coded J for TOTAL PB and CSXCR219,-220,-301,-304,-306
and -307 were J coded for DISSOLVED PB. All other TOTAL and
DISSOLVED PB results were invalidated.

8. ICP Serial Dilution

All results were within established control limits.

9. Furnace Criteria

CSXCR318 was J coded for a MSA correlation coefficient outlier.
This results was also coded by matrix spike recovery.

10. summary

All Pb results were either J coded or invalidated by the matrix
spike recovery. Two results for TOTAL Fe were qualified by the
blank rule. Several DISSOLVED Pb results were qualified by the
blank rule and later invalidated by matrix spike recovery.
CSXCR318 was also coded by MSA correlation coefficient.
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TO:

THRU:
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THRU:
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Debra Morey
Data Review Task Monitor
Harold Brown, Ph.D.
ESAT Deputy Project Officer, EPA

D. Eric Woodland<J£jX
ESAT Data Reviewer
Ronald A. Ross
ESAT Team Manager

August 21, 1990
Review of inorganic data for Big River Mine Tailings

TID# 07-9003-329
ASSIGNMENT# 568
ICF ACCT# 26-329-02
NSI S.O.# 4633-3292
ESAT Document # - & * -' \ •- ' o

These data were reviewed primarily according to the
"Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses," July 1988 revision with changes given in the
Region VII Inorganic Data Review Training Manual and EPA
memorandums .

The following comments and attached data sheets are a result
of the ESAT review, according to EPA policies, of the following
data from the contract laboratory.

CASE NO.: 5558G
SITE: Big River Mine Tailings
REVIEWER: D. Eric Woodland

DISSOLVED METALS
SMO Sample No. EPA Sample No.

5558G113 CSXCR309
5558G114 CSXCR309D
5558G115 CSXCR310
5558G116 CSXCR311
5558G117 CSXCR312
5558G118 CSXCR314
5558G119 CSXCR315
5558G120 CSXCR316
5558G121 CSXCR317
5558G122 CSXCR318

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR
MATRIX: WATER

DISSOLVED METALS
SMO Sample No. EPA Sample No.

CSXCR319
CSXCR321F
CSXCR200
CSXCR201
CSXCR202
CSXCR203
CSXCR204
CSXCR205

5558G123
5558G124
5558G125
5558G126
5558G127
5558G128
5558G129
5558G130
5558G131
5558G132

CSXCR206
CSXCR207



GENERAL

This data review assignment covers TWENTY WATER samples
analyzed for DISSOLVED METALS for case number 5558G. There was one
field duplicate and no field blanks or performance samples included
with this assignment.

1. Technical Holding Times / Preservation

Technical holding times were within established control
limits.

2. Initial and Continuing calibration

All percent recoveries were within control limits.

3. Blanks

Several analytes were detected in the blanks. Corresponding
sample results were qualified according to the blank rule using
five times the highest blank value. Sample results requiring
modification are reported as non-detect on the attached data
sheets.

DISSOLVED METALS

5 x Highest
Analyte Blank (uq/1) Qualified Samples

Ca 2600 None qualified
Cr 22 None qualified
Cu 41 None qualified
Tl 12 None qualified
Ag 10 None qualified
Pb 7.0 CSXCR207,-204,-309,-309D and 319
Mg 700 None qualified
Na 2100 None qualified

4. ICP Interference Check

Recoveries of solution AB analytes were within control limits.

5. Laboratory Control standard (LCS)

LCS results were within established control limits.

6. Duplicates

The RPDs for all analytes were within control limits.

7. Matrix Spike Sample

Se was out of control limits for matrix spike recovery. All
results for Se were non-detect, so no coding was performed.



8. ICP Serial Dilution

All results were within established control limits.

9. Summary

Several Pb results were qualified by the blank rule. No other
qualifications were made.
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DATE: August 2JL , 1990
SUBJECT: Review of inorganic data for Big River Mine Tailings.

TID# 07-9003-329
ASSIGNMENT/ 566
ICF ACCT# 26-329-02
NSI S.0.# 4633-3292
ESAT Document # 67 AT- \Jn~tt- og-z-S-^-ov'

These data were reviewed primarily according to the
"Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses," July 1988 revision with changes given in the
Region VII Inorganic Data Review Training Manual and EPA
memorandums.

The following comments and attached data sheets are a result
of the ESAT review, according to EPA policies, of the following
data from the contract laboratory.

CASE NO.: 5558G
SITE: Big River Mine Tailings
REVIEWER: D. Eric Woodland

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR
MATRIX: AIR

TOTAL METALS

SMO Sample No. EPA Sample No.

5558G192
5558G193
5558G194
5558G195
5558G196
5558G197
5558G198

CSXCR400
CSXCR402
CSXCR403
CSXCR404
CSXCR406
CSXCR407
CSXCR408



GENERAL

This data review assignment covers SEVEN AIR samples analyzed
for TOTAL METALS for case number 5558G. There were no field
blanks, duplicates or performance samples included with this
assignment.

1. Technical Holding Times / Preservation

Technical holding times have not been established for this
matrix.

2. Initial and Continuing Calibration

All percent recoveries were within control limits.

3. Blanks

Several analytes were detected in the blanks. Corresponding
sample results were qualified according to the blank rule using
five times the highest blank value. Sample results requiring
modification are reported as non-detect on the attached data
sheets.

TOTAL METALS

5 x Highest
Analyte Blank (ug/sample) Qualified Samples

Al 74 CSXCR407
As 4.2 None qualified
Ca 80 None qualified
Cr 5.2 CSXCR406,-404 and -403
Cu 13 None qualified
Fe 18 None qualified
Mg 97 None qualified
Tl 3.0 None qualified
Pb 1.0 CSXCR408

4. ICP Interference Check

Recoveries of solution AB analytes were within control limits.

5. Laboratory Control standard (LCS)

LCS results were within established control limits.

6. Duplicates

The RPDs for all analytes were within control limits.



7. Matrix Spike sample

Because of the matrix, matrix spikes of the samples are not
possible. A spike was performed on a blank. These results were
within regular CLP control limits.

8. TCP Serial Dilution

Copper was outside control limits. All results were J coded
except for CSXCR408, which was non-detect.

9. Furnace Atomic Absorption

CSXCR406 for Se was outside control limits for MSA correlation
coefficient. This result was J coded.

10. Summary

One result was coded for MSA correlation coefficient outlier.
Most of the Cu results were J coded for a serial dilution outlier.
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Review of inorganic data for Big River Mine Tailings
TID# 07-9003-329
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ICF ACCT# 26-329-02
NSI S.0.# 4633-3292
ESAT Document #

These data were reviewed primarily according to the
"Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses," July 1988 revision with changes given in the
Region VII Inorganic Data Review Training Manual and EPA
memorandums.

The following comments and attached data sheets are a result
of the ESAT review, according to EPA policies, of the following
data from the contract laboratory.

CASE NO.: 5558G
SITE: Big River Mine Tailings
REVIEWER: D. Eric Woodland

TOTAL METALS
SMO Sample No. EPA Sample No.

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCR
MATRIX: AIR

TOTAL METALS
SMO Sample No. EPA Sample No.

5558G148
5558G149
5558G150
5558G151
5558G152
5558G153
5558G154
5558G155
5558G156
5558G157

CSXCR433
CSXCR434
CSXCR435
CSXCR436
CSXCR437
CSXCR438
CSXCR439
CSXCR440
CSXCR441
CSXCR442

5558G158
5558G159
5558G160
5558G161
5558G162
5558G163
5558G168
5558G169
5558G170
5558G171

CSXCR443
CSXCR444
CSXCR445
CSXCR446
CSXCR448
CSXCR449
CSXCR417
CSXCR418
CSXCR419
CSXCR420



GENERAL

This data review assignment covers TWENTY AIR samples analyzed
for TOTAL METALS for case number 5558G. There were no field
blanks, duplicates or performance samples included with this
assignment.

1. Technical Holding Times / Preaervation

Technical holding times have not been established for this
matrix.

2. Initial and Continuing Calibration

All percent recoveries were within control limits.

3. Blanks

Several analytes were detected in the blanks. Corresponding
sample results were qualified according to the blank rule using
five times the highest blank value. Sample results requiring
modification are reported as non-detect on the attached data
sheets.

TOTAL METALS

5 x Highest ~~
Analyte Blank (ug/sample) Qualified Samples

Al 48 None qualified
Sb 28 None qualified
Be 1.6 None qualified
Ca 70 None qualified
Cu 7.3 None qualified
Fe 21 None qualified
Mg 65 None qualified
Tl 4.3 None qualified
V 5.5 None qualified

4. ICP Interference Check

Recoveries of solution AB analytes were within control limits.

5. Laboratory control standard (LCS1

LCS results were within established control limits.

6. Duplicates

The RPDs for all analytes were within control limits.



7. Matrix Spike Sample

Because of the matrix, matrix spikes of the samples are not
possible. A spike was performed on a blank. These results were
within regular CLP control limits.

8. ICP Serial Dilution

All results were within limits.

9. Furnace Atomic Absorption

CSXCR420 for As and CSXCR434,-435 and -436 for Se were outside
control limits for MSA correlation coefficient. These results were
J coded.

10. Summary

Some results were coded for MSA correlation coefficient
outliers. No other QC outliers were found.
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These data were reviewed primarily according to the
"Laboratory Data Validation Functional Guidelines for Evaluating
Inorganic Analyses," July 1988 revision with changes given in the
Region VII Inorganic Data Review Training Manual and EPA
memorandums.

The following comments and attached data sheets are a result
of the ESAT review, according to EPA policies, of the following
data from the contract laboratory.

CASE NO.: 5558G
SITE: Big River Mine Tailings
REVIEWER: D. Eric Woodland

LABORATORY: SILVER
METHOD NO.: CS0788A
EPA ACTIVITY NO.: CSXCI
MATRIX: AIR

TOTAL
SMO Sample No.
5558G172
5558G173
5558G174
5558G175
5558G176
5558G177
5558G178
5558G179
5558G180
5558G181

METALS
EPA Sample No.
CSXCR421
CSXCR422
CSXCR423
CSXCR424
CSXCR425
CSXCR426
CSXCR427
CSXCR428
CSXCR429
CSXCR430

TOTAL
SMO Sample No.

5558G182
5558G183
5558G184
5558G185
5558G186
5558G187
5558G188
5558G189
5558G190
5558G191

METALS
EPA Sample No,
CSXCR431
CSXCR432
CSXCR409
CSXCR410
CSXCR411
CSXCR412
CSXCR413
CSXCR414
CSXCR415
CSXCR416



GENERAL

This data review assignment covers TWENTY AIR samples analyzed
for TOTAL METALS for case number 5558G. There were no field
blanks, duplicates or performance samples included with this
assignment.

1. Technical Holding Times / Preservation

Technical holding times have not been established for this
matrix.

2. Initial and Continuing Calibration

All percent recoveries were within control limits.

3. Blanks

Several analytes were detected in the blanks. Corresponding
sample results were qualified according to the blank rule using
five times the highest blank value. Sample results requiring
modification are reported as non-detect on the attached data
sheets.

TOTAL METALS

5 x Highest ~
Analyte Blank (uq/sample) Qualified Samples

Al 63 None qualified
Ca 57 None qualified
Cr 5.8 CSXCR428,-409 and -412
Cu 14 None qualified
Fe 29 CSXCR432
Zn 4.1 None qualified

4. ICP Interference Check

Recoveries of solution AB analytes were within control limits.

5. Laboratory Control Standard (LC8)

LCS results were within established control limits.

6. Duplicates

The RPDs for all analytes were within control limits.

7• Matrix Spike Sample

Because of the matrix, matrix spikes of the samples are not
possible. A spike was performed on a blank. These results were
within regular CLP control limits.



~$ Serial Dilution

Copper was outside control limits. All results were J coded
xcept for CSXCR424,-432 and -416, which were non-detect.

9. Furnace Atomic Absorption

CSXCR425 for Se was outside control limits for MSA correlation
coefficient. This result was J coded.

10. Summary

One result was coded for MSA correlation coefficient outliers.
Most of the Cu results were J coded for a serial dilution outlier.



TABLE OF CODES

SAMP. NO. - SAMPLE IDENTIFICATION NUMBER
OCC - QUALITY CONTROL SAMPLE/AUDIT CODE
M = MEDIA OF SAMPLE (A=AIR. T=TISSUE. H=HAZARDOUS

MATERIAL. S-SEDIMENT/SOIL . W-WATER)
STORET/SAROAD LOC. NO. - A SAMPLING SITE LOCATION

IDENTIFICATION NUMBER
BEG. DATE * THE DATE SAMPLING WAS STARTED
BEG. TIME - THE TIME SAMPLING WAS STARTED

DATE - THE DATE SAMPLING WAS ENDEDEND
END
A
B
PES
E
FLD
G
HER
I
MC
BNC
L
MET
N
VC
P
0R
BN
T

TIME - THE TIME SAMPLING WAS STOPPED
RESERVED
RESERVED
PESTICIDES BY CONTRACT
DIOXINS/FURANS BY EPA
EXPLOSIVES BY CONTRACT
FIELD MEASUREMENTS BY EPA
MINERALS 8> DISSOLVED MATERIALS BY
HERBICIDES BY EPA
ION CHROMATOGRAPHY ANALYSES BY EPA
METALS BY CONTRACT
BASE NEUTRALS BY CONTRACT
FISH PHYSICAL DATA BY EPA
METALS BY EPA
FISH TISSUE PARAMETERS BY EPA
VOLATILES BY CONTRACT
PESTICIDES BY EPA
FLASH POINT ANALYSES BY EPA

EPA

HC
X
V
TRK

SEMIVOLATILE BY EPA
CYANIDE PHENOL BY EPA
RESERVED
vnfftTil? OPOANKS B
HERBICIDES BY CONTRACT
RESERVED
RESERVED
ACTIVITY TRACKING PARAMETERS BY EPA

STORET DETECTION IDENTIFIERS
BLANK - NO REMARKS
J = DATA REPORTED BUT NOT VALID BY APPROVED QC PROCEDURES
I = INVALID SAMPLE/DATA - VALUE NOT REPORTED
U = LESS THAN (MEASUREMENT DETECTION LIMIT)
M = DETECTED BUT BELOW THE LEVEL FOR ACCURATE QUANTIFICATION
0 = PARAMETER NOT ANALYZED

CONTRACTOR/ IN HOUSE / FIELD MEDIA GROUPS
FIELD = » . * = AF.HF.SF.TF.WF.ZZ
CONTRACTOR = * « = HA.HC.HJ .HK.HO.SC . SJ .SK .SO, SW. TC . TJ .

TK . TO . TW . WA , WC . WE , W J . WK . WO . WW
IN HOUSE * ALL OTHERS

QUALITY CONTROL AUDIT CODES
A = TRUE VALUE FOR CALIBRATION STANDARD
B - CONCENTRATION RESULTING FROM DUPLICATE LAB SPIKE
C - MEASURED VALUE FOR CALIBRATION STANDARD
D = MEASURED VALUE FOR FIELD DUPLICATE
F = MEASURED VALUE FOR FIELD BLANK
G = MEASURED VALUE FOR METHOD STANDARD
H = TRUE VALUE FOR METHOD STANDARD
K = CONCENTRATION RESULTING FROM DUPLICATE FIELD SPIKE
L = MEASURED VALUE FOR LAB DUPLICATE
M = MEASURED VALUE FOR LAB BLANK
N = MEASURED VALUE FOR DUPLICATE FIELD SPIKE
P = MEASURED VALUE FOR PERFORMANCE STANDARD
R - CONCENTRATION RESULTING FROM LAB SPIKE
S = MEASURED VALUE FOR LAB SPIKE
T = TRUE VALUE OF PERFORMANCE STANDARD
W = MEASURED VALUE FOR DUPLICATE LAB SPIKE
Y = MEASURED VALUE FOR FIELD SPIKE
Z = CONCENTRATION RESULTING FROM FIELD SPIKE

MEDIA CODES
A = AIR
T - BIOLOGICAL (PLANT & ANIMAL) TISSUE
H = HAZARDOUS MATERIALS/MAN MADE PRODUCTS
S = SEDIMENT. SLUDGE & SOIL
W = WATER

UNITS
NA
PG
NG
UG
MG
M3
MPH =
SCM =
i<.u =
L
Csu#
LB
IN
M/F
M2
I.D.
GPM
CFS
MGD
10OOG
UMHOS
NTU
PC/L
MV
SQ FT
P/CM2
U/CM2

NOT APPLICABLE
PICOGRAMS (1 X 10-12 GRAMS)
NANOGRAMS (1 X 10-9 GRAMS)

10-6 GRAMS)
10-3 GRAMS)

25 C) CUBIC METER

MICROGRAMS (1 X
MILLIGRAMS (1 X
METEK LUBtU
MILES PER HOUR
STANDARD (1 ATM.
MLUUKAM
i.ITFR
CENTIGRADE DEGREES
STANDARD (PH) UNITS
NUMBER
POUNDS
INCHES
MALE/FEMALE
SQUARE METER
SPECIES IDENTIFICATION
GALLONS PER MINUTE
CUBIC FEET PER SECOND
MILLION GALLONS PER DAY
FLOW. 1000 GALLONS PER COMPOSITE
CONDUCTIVITY UNITS (1/OHMS)
TURBIDITY UNITS
PICO (1 X 10-12) CURRIES PER LITER
MILLIVOLT
SQUARE FEET
PICOGRAMS PER SQ. CENTIMETER
MICROGRAMS PER SQ. CENTIMETER



COMPOUND

ANALYSIS REQUEST SUPPLEMENT REPORT

UNITS 216 217

ACTIVITY: 0-CSXCR

218 219

DATE 09/26/9O

219L 219R

WF01 WATER TEMP

WF05 PH. FIELD

WF10 CONDUCTIVITY (FIELD) .UMHOS*

WM01 SILVER BY ICAP : UG/L .1

WM02 ALUMINUM BY IfAP UG/L 2

WM03 ARSENIC BY ICAP UG/L :1

WM04 BARIUM BY ICAP UG/L :2

WM05 BERYLLIUM BY ICAP UG/L : 5

WM06 CADMIUM BY ICAP : UG/L :5

WM07 COBALT BY ICAP UG/L 5

WMOB LHRGMIUM BV ICAP UG/L .1

WM09 COPPER BY ICAP .UG/L 2

WM10 IRON BY ICAP 'UG/L :2

WM11 MAWfiANFSF RY ITAP llf,/l f.

WM12 MGLY'BDtNOM DT ICAP Uu/L N

WMin N1CK.FI RY TTAP l i f i / l 4

WM14 LEAD BY ICAP UG/L 1

WM15 ANTIMONV BY ICAP UG/L .6

WM16 SELENIUM BY ICAP UG/L 5

WM17 TITANIUM BY IC.AP UG/L N

WM18 THALLIUM BY ICAP UG/L 1

WM19 VANADIUM BY IC.AP UG/L 5

WM20 ZINC BY ICAP UG/L . 1

WM21 CALCIUM. TOTAL BY ICAP MG/L .5

WM22 MAGNESIUM TOTAL BY IfAP MG/L : 2

WM23 SODIUM. TOTAL BY ICAP MG/L b
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COMPOUND

ANALYSIS REQUEST SUPPLEMENT REPORT

UNITS 216 217

ACTIVITY: 0-CSXCR

218 219

DATE. 09/26/90

219L 219R

WM24 POTASSIUM. TOTAL BY ICAP MG/L :5

WM35 SILVER. DISSOLVED BY ICAP : UG/L :1

WM36 ALUMINUM. DISSOLVED BY ICAP :UG/L :2

WM37 ARSENIC. DISSOLVED BY ICAP .UG/L :1

WM38 BARIUM DISSOLVED BY ICAP UG/L 2

WM39 BERYLLIUM. DISSOLVED BY ICAP UG/L :5

WM40 CADMIUM. DISSOLVED BY ICAP .UG/L '5

WM41 COBALT. DISSOLVED BY ICAP • UG/L :5

WM42 CHROMIUM. DISSOLVED BY ICAP ! UG/L :1

WM43 COPPER. DISSOLVED BY ICAP UG/L : 2

WM44 IRON. DISSOLVED BY ICAP .UG/L H

WM45 MANGANESE. DISSOLVED BY ICAP : UG/L :4

WM46 MOLYBDENUM. DISSOLVED BY ICAP UG/L :N
WM47 K J T T K F I Dl^niVFD RV IfAP I!C,/I 4

WM4S LEAD DISSOLVED B*' ICAP Uu/L '&

WM49 ANTIMONY niSSOIVFD BY TfAP llf,/l 6

WM50 SELENIUM. DISSOLVED BY ICAP : UG/L :5

WM51 TITANIUM. DISSOLVED BV ICAP : UG/L :N

WM52 THALLIUM. DISSOLVED BY ICAP : UG/L !l

WM53 VANADIUM. DISSOLVED BY ICAP UG/L :5

WM54 2INC .DISSOLVED BY ICAP UG/L 1

WM55 CALCIUM. DISSOLVED BY ICAP MG/L :5

WM56 MAGNESIUM. DISSOLVED BY ICAP MG/L 3

WM57 SODIUM DISSOLVED BY ICAP MG/L 5

WM58 POTASSIUM DISSOLVED BY ICAP MG/L 5

2Z01 SAMPLE NUMBER NA '• 2
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 U

J U
J U

J U
J U

J U
J U

J 
U

J 
U

J U
JU

JU
JU

J U
J U

J tJJ 
ULJUJ 

4
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COMPOUND

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

UNITS 001 001L 001R 001S002 003

SM01 SILVER
SM02 ALUMINUM
SM03 ARSENIC
SM04 BARIUM
SM05 BERYLLIUM
SM06 CADMIUM
SM07 COBALT

SM08 CHROMIUM

SM09 COPPER
SM10 IRON
SM11 MANGANESE
SM12 MOLYBDENUM

SM13 NICKEL
SM14 LEAD
SM15 ANTIMONY
CM It- CPI CMIHU

SM17 TITANIUM

SM18 THALLIUM
SM19 VANADIUM
SM20 2 INC
SM21 CALCIUM
SM22 MAGNESIUM
SM23 SODIUM
SM24 POTASSIUM

2201 SAMPLE NUMBER
2202 ACTIVITY CODE

BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
Q \/ T r- A n

BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP

BY ICAP
BY ICAP
BY ICAP

: MG/KG

: MG/KG

: MG/KG

:MG/KG

: MG/KG

: MG/KG

: MG/KG

: MG/KG

• MG/KG

•MG/KG

•MG/KG

: MG/KG

: MG/KG

: MG/KG
: MG/KG

. !wG/KG

:M(j/KG

: MG/KG

: MG/KG
: MG/KG

: MG/KG

•MG/KG

•MG/KG

! MG/KG

:NA
:NA

2.3

11000
6.3

150
1-2
1.2
14

13
14

13000
2000
N/A

9.4

130
14

I . 2
N/A

2.3
27

65
:3300
2̂200

'. 1200
:1300

•001

: CSXCR

U

J

U

U

J

J

0
U

J
U

U

0

U

U

•2.3 U
: 10000

•5.6
2̂60
•1.2 U
•1.2 U
'.23

!l8
i l l
! 15000
!3500
•N/A 0

•9.4

12 :14

N/A 0 :N/A 0

9.3 !l5
470 •930

12 :12
12
120
47

:13

•140

^57

58 i67

N/A

120
N/A

120
: 1 30 : 1 20

•14 U : 1 20

: i 2 U : ii. 3

•N/A 0 :N/A

':2.3 U !9.4

:31 :120

:66 :120
: 3900 : N/A
:2200 :N/A

•1200 U !N/A
:12OO U :N/A

•001 :001

: CSXCR : CSXCR

0 :N/A 0

•5400

o !N/A o
M30

^320
'.66
:2.3

0 .N/A 0

^9.6

:140

!l90

0 :N/A 0

0 :N/A 0

0 :N/A 0

0 :N/A 0

•001

: CSXCR

3.0 U

630

14

42

1 . 1

U
U

21
13

2.1 U

71

30OOO
4200

N/A

18

1000

13

2.0
N/A

2. 1

11

J
0
J
J
U

U

0

U

U

950
1800OO
97000
1100
1100

U

U

002
CSXCR

2.6 U
600
7.7
41

1.0
U
U

14
11

2.0 U

60

32000
4400

N/A

15

1100

12
4.8

N/A

2.0

10

J

0
J
J

U

J
0

U

U

570
18OOOO
100000
1000
1000

U

U

003
CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 004 005 006 007 008 O09

SM01 SILVER
SM02 ALUMINUM

SM03 ARSENIC
SM04 BARIUM

SM05 BERYLLIUM

SMOG CADMIUM

SM07 COBALT

SM08 CHROMIUM

SM09 COPPER

SM10 IRON

SM1 1 MANGANESE

SM12 MOLYBDENUM

SM13 NICKEL

SM14 LEAD

SM15 ANTIMONY
<iU' i~ t«- 1 em MM

SMi7 TITANluM

SM18 THALLIUM

SM19 VANADIUM

SM20 ZINC

SM21 CALCIUM

SM22 MAGNESIUM

SM23 SODIUM
SM24 POTASSIUM

2201 SAMPLE NUMBER
2Z02 ACTIVITY CODE

BY I CAP

BY I CAP

BY I CAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
pi/ T r « r-.

Bv KAk
BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

•MG/KG:

! MG/KG!
! MG/KG!

! MG/KG!

! MG/KG!

•MG/KG:

! MG/KG!

:MG/KG:

•MG/KG:

! MG/KG!

•MG/K.G!
• MG/KG!
: MG/KG:

:MG/KG!
: MG/I- G

Mb/ KG

. MG/KG

: MG/KG

! MG/KG

! MG/KG

! MG/KG

.MG/KG

! MG/KG

!NA
!NA

2.9
700

8. 1

42

1 .2

20

1 1

2. 1
67

31000

4300

N/A

8.5

1400

13

.N/A

.2 1

: 11

!840

1 70000

: 94000

! 1100

! 1100

!004

!CSXCR

U :

U

U

U

J
0

U

J
U

0
U

U

U

U

22

640
:.6.6

43

! 1 . 1

:8.4

: 14

!2.2

!65

': 29000

!4100

!N/A
; 15
!930

: 13

.N/A

!2.2

• 11

:370

: 1 70000

: 93000

•1100

! 1100
!005

!CSXCR

U \2.&
! 1000

!9.6

U :47

U : 1 2
: 19

.27

U ':2.4

60

' 32000

J '4400

0 :N/A

J :20

J : 1 500

U : 14

U : 4 . y

0 :N/A

U :2 4

U ! 12
:870

1 80000

98000

U : 1 200

U 1 200

:006

:CSXCR

U

U

U

U

J

0

J

J

U

,1

0

U

U

U

U

!3. 2

!670

9.4

.42

: 1 .0

.28

!l5

:2. 1

!120

: 31 000

!4300

:N/A
: 12

: 1700

: 15

•1.0

:N/A

2 1

': 10

: 1200

. 1 80000

: 99000

1000

1 000

:007

ICSXCR

U

U

U

U

J
0

J
J
J
II
0

U

U

U

U

'.3.2
.640

:2. 1

!42

• 1 . 1

!30

: 13

!2.1
:88
! 31 000

!4200
:N/A

• 14

: 1600

'. 13

: 1 1

: N/A

.2 1

: 1 1

'. 1300

: 1 80000

197000
: 1 100

! 1100

!ooe
:CSXCR

U

U

U

U

U

J

0

J

J

U

I I
0

U

U

U

U

!2.2

!580

•9.7

:44

• 1 . 1

: 13

:12

\2.2

!58

! 31 000

!4200

:N/A

:16

': 1300

: 13

: 1 .4

:N/A

!2.2

: 1 1

!eio
': 1 80000

• 99000

•1100

: 1100

!009

:CSXCR

U

U

U

U

J

0

J

J

U

0

U

U

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 010 011 012 013 014 015

SM01 SILVER
SM02 ALUMINUM

SM03 ARSENIC

SM04 BARIUM

SM05 BERYLLIUM

SMOG CADMIUM

SM07 COBALT

SM08 CHROMIUM

SM09 COPPER

SM10 IRON

SM11 MANGANESE

SM12 MOLYBDENUM

SM13 NICKEL

SM14 LEAD

SM15 ANTIMONY
C.U1 K ^t i Pkll UK

SM17 TITANIUM

SM18 THALLIUM

SM19 VANADIUM

SM20 ZINC

SM21 CALCIUM

SM22 MAGNESIUM

SM23 SODIUM

SM24 POTASSIUM

ZZ01 SAMPLE NUMBER

ZZ02 ACTIVITY CODE

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

6^ ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
DW T/-Ap

Bv ICAH

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

•MG/KG:
:. MG/KG:

•MG/KG:

•MG/KG:

• MG/KG •
•MG/KG:

: MG/KG :

: MG/KG :

•MG/KG:

•MG/KG:

.MG/KG

•MG/KG:

•MG/KG:

•MG/KG:

: MG/KG:

: MG/KG.

•MG/KG:
: MG/KG
:MG/KG
:. MG/KG

•MG/KG

.MG/KG

MG/KG

:NA

:NA

7.7

2900

14

48

2.7

79

42

40

15

24000

2900

N/A

37

1 3000
14

N/A

:2 4

12

^4300

! 1 40000
: 76000

. 1200

^2300

010

• CSXCR

U :

U

J

0

J

J

Li

U

0

U

U

U

2.6

550
6.5

41

.1.0

:24

: 10

:2. 1

•60

: 30000

i4300

•N/A
:9 0

970

: 12

: i . 0

.N/A

2 1

: 10

: 1200

'. 1 80000

: 100000

: 1000

1000

01 1

: CSXCR

U ':

0

U :

U

U

J

0

J

J

U

U

0
U

U

U

U

2.6

.7300

:9.3

•290

: 1 3

'-. 1 3

• 16
': 13

:6.5

• 1 8000

'2700

:N/A

: 10

^65

16

• 1 6

N/A

:2.6

;34

!35

' 1 300

: 1300

: 1300
: 1300

:012

•CSXCR

U

J

U

U

J
U

J
0

U

J
U

U

0

U

U

U

U

U

•2.4

:9100

ie 9
;120
;. 1 .2

:1.2

: 15

• 14

':8.B

'• 1 6000

: 1600

•N/A

•96

•450

: 14

: 1 .8

:N/A

:2.4

!26

^42

.20OO

:1500

: 1200

': 1200

:013

•CSXCR

U

J

U

U

J

J
0

U

J
U

J
0

U

U

U

^2.6

: 8800

•6.2

•300

•1.3

•1.3

: 16

: 12

: 1 1

: 1 7000

^3500

•N/A

: 17

i85
: 15

:2 6

:N/A

:2.6

•26

:57

.2100

: 1300

': 1300

: 1300

•014

•CSXCR

U

J

U

U

J

J

0

J

J

U

J
0

U

U

U

U

^2.4

': 1 1 000

:8.2

hso
': 1 2

:3 2

•16

M3

•15

: 20000

•2300

•N/A

: 1 1

.370

:15

:2.5

:N/A

24

i34

^180

i 22000

: 1 2000

: 1200

: 1200

:015

! CSXCR

U

J
U

J

J
0
J
J
U
J

0
U

U

U



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 016 017

ACTIVITY: 0-CSXCR

018 019 020 021

SM01 SILVER

SM02 ALUMINUM

SM03 ARSENIC
SM04 BARIUM
SM05 BERYLLIUM
SM06 CADMIUM

SM07 COBALT
SM08 CHROMIUM

SM09 COPPER
SM10 IRON
SM11 MANGANESE

SM12 MOLYBDENUM

SM13 NICKEL

SM14 LEAD
SM15 ANTIMONY
<^tf1K t(-l PUTIIM
"

SM17 TITANIUM

SM18 THALLIUM

SM19 VANADIUM

SM20 ZINC
SM21 CALCIUM

SM22 MAGNESIUM
SM23 SODIUM

SM24 POTASSIUM

2Z01 SAMPLE NUMBER
ZZ02 ACTIVITY CODE

BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP

BY ICAP
BY ICAP
BY ICAP
BY ICAP

BY ICAP

BY ICAP
BY ICAP

BY ICAP
BY ICAP
ou TQ^p
Br ICAP
BY ICAP

BY ICAP

BY ICAP
BY ICAP

BY ICAP
BY ICAP

BY ICAP

• MG/KG :2.6
: MG/KG : 8200

•MG/KG: 13

•MG/KG 1240
:. MG/KG :1 .3

!MG/KG:6.0

: MG/KG I- 1 3

•MG/KG! 23
! MG/KG! 29
• MG/KG ! 22000
• MG/KG! 590
• MG/KG :N/A

•MG/KG: 10

: MG/KG : 940
: MG/KG: 16

:M(j/KG:N/A

• MG/KG ! 2. 6

: MG/KG ! 22

: MG/KG ! 490

: MG/KG : 1 3000

: MG/KG: 3900

: MG/KG : 1 300

! MG/KG! 1300
:NA !016

!NA ! CSXCR

u

j
u

u
j

j
0
u
j
u

0

u

u
u

!2.4

:820O

!9.5

!530

•1.2

:1.2
•14

•15
•8.7

•16000
:970

•N/A

!9.5

!64

•14

: \ .2

:N/A

!2.4

:3\

!66

:3300

!2300
!1200
!1200
:017

•CSXCR

U

J

U
U

J

J

0
U

J
u
u
0

u

u
u

2.3
8900

7.2
140

1 2
4.8
16

13
30
16000

1200
N/A

12

1500
14

1 .2
N/A

.2.3
!25
1370
14000
:7400

: 1200
: 1200

:018

: CSXCR

U ':

J !

U :

J ':

J .

0 :

J

J :

U

U

0

U

U

U

2.3

9000

6.8
140
1 .1

5.3
18
13
31
17000

1200
N/A

12
1600
14

1 . 1
N/A

2.3
25

390
14000
7500

1100
1100

019
CSXCR

U

J

U

J

J

0

J
J

U
u
0

u

u
u

I2.4
:9400

•6.2
•180

!l -2
':1.2

!12

•14

:8.8

! 15000

•970
!N/A
!9.4
!76
: 14

!2. 1

:N/A

!2.4

!26

!67

:2800

!l700
• 1200

!1200
:020
: CSXCR

U

J
U
U

U

J

J

0

u
J
u
J
0
u

u
u

•2.3
•960

!2.3
!46

!l.2
!l6
!19
•4.1

!95
!32OOO

•4400
:N/A

i20

!1500
: 17

M.2
•N/A
!2.3
•12

•760
: 1800OO
: 95000
•1200
: 1200

:021
: CSXCR

U

U

U

u

u
J

0

u
u
0
u
u
J

u
u



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 022 023

ACTIVITY: 0-CSXCR

024 025 026 027

SM01 SILVER
SM02 ALUMINUM

SM03 ARSENIC

SM04 BARIUM

SM05 BERYLLIUM

SM06 CADMIUM

SM07 COBALT

SM08 CHROMIUM

SM09 COPPER
SM10 IRON

SM11 MANGANESE

SM12 MOLYBDENUM

SM13 NICKEL

SM14 LEAD

SM15 ANTIMONY

^Mit, ^ £ L E *.' ! 'JM

I-i'/l 7 TIT AN I UW

SM18 THALLIUM

SM19 VANADIUM

SM20 ZINC

SM21 CALCIUM

SM22 MAGNESIUM

SM23 SODIUM

SM24 POTASSIUM

ZZ01 SAMPLE NUMBER

ZZ02 ACTIVITY CODE

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
QV

BY

BY

BY

BY

BY

BY

BY

BY

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A n

KPK
ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

•MG/KG

IMG/KG
•MG/KG

IMG/KG
: MG/KG

: MG/KG

: MG/KG

•MG/KG

: MG/KG

•MG/KG

: MG/KG

: MG/KG

: MG/KG

: MG/KG
: MG/KG

. "rlG/r -G

: MG/KG

: MG/KG

: MG/KG
: MG/KG
: MG/KG

MG/KG

MG/KG

: MG/KG

!NA
;NA

19

9200

2.2 U

94

1.1 U

270

16
15

21 J
19000
1400
N/A 0

88 U

650

13 U

2.1

9100

2.1

170

1 . 1

2. 1

12
13

17

16000

1800

N/A

15

190

13

1.1 U : i . I

N/A 0 .N/A

2.2 U :2 1

26 ^25

1 3000 J : 1 40

29000 : 5600

1 5000 : 3000

1100 U :1100

1 1 00 U : 1 1 00

022 :023

CSXCR ! CSXCR

U :2.3

5̂500

U !2.3

: 140

U : 1 2

:1 .2

: 12

^9.6

J :8.9
: 1 1 000

:290

0 :N/A

•9.2

':99
U 14

U • I . ̂

0 . N/A

U :2.3

: 18

J :98

•4100
:2200

U : 1 200
: 1200

:024

: CSXCR

U

U

U

U

U

J

0

U

U

U

0

U

J

U

U

•3.1

:7100

•3.1

: 180

: 1 .5

': 1 .6

M8

: 16
•7.7

: 14000

.2100

•N/A

:12
; 130

'. 18

: 1 .5

:N/A

:3. 1

.30

.53

5̂300

:3200

M500

': 1500

•025

: CSXCR

U ^3.2

6000

U .2.3

•99

U : 1 . 1

:25

•13

•8.7

U :12

': 1 4000

': 1700

0 :N/A

U :9.6
: 1300

U '. 14

U : 1 . 1

0 :N/A

U i2.3

^20

J : 1 1 00

: 34000

': 1 8000

U : 1 1 00

U : 1 1 00

.026

• CSXCR

'.3 3

:860

U ^2.4

•48

U ! 1 2

: 1 1
;38

•3.2

J ^550

: 45000

5400

0 :N/A

•36

'2500

U 15

U : 1 .2

0 :N/A

U :2.4

•12

J :630

: 2 1 0000

: 1 1 0000

U ! 1 200

U : 1 200

•027
;. CSXCR

U

U

U

U

J

0

U

U

0

U

U

J

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 027L 027R 027S 028 029 030

SM01 SILVER
SM02 ALUMINUM

SM03 ARSENIC

SM04 BARIUM

SM05 BERYLLIUM

SMO6 CADMIUM

SM07 COBALT

SM08 CHROMIUM

SM09 COPPER

SM10 IRON

SM11 MANGANESE

SM12 MOLYBDENUM

SM13 NICKEL

SM14 LEAD

SM15 ANTIMONY

t.M1 I-, <-t 1 PUT MM

SM17 TITANIUM

SM18 THALLIUM

SM19 VANADIUM

SM20 ZINC

SM21 CALCIUM

SM22 MAGNESIUM

SM23 SODIUM

SM24 POTASSIUM

ZZ01 SAMPLE NUMBER

ZZ02 ACTIVITY CODE

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
O v T r A r\

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

•MG/KG:

: MG/KG:

: MG/KG:

: MG/KG:
: MG/KG :

•MG/KG:

: MG/KG:

•MG/KG:

•MG/KG:

• MG/KG:

• MG/KG :

: MG/KG

•MG/KG

: MG/KG
: MG/KG

.MG/KG

•MG/KG

•MG/KG

•MG/KG

•MG/KG

•MG/KG

! MG/KG

•MG/KG

:NA

:NA

2.4

910

11

48

1 .2

9.9

:37

2.4

530

44000

i5300

:N/A

:39

!2300
:21

. N/A

12.4

h2
•520

: 200000

: 1 70000

:i2oo
: 1200

027

•CSXCR

U h2

:N/A

J :9.7

U :480

U : 12

:12

!l20

U ^49

J :61

:N/A

': 120

0 -N/A

': 120

: 120

U : 120

0 .N/A

U : 12

U : 120

J : 120

:N/A

•N/A

U :N/A

U :N/A

^027

•CSXCR

!l6

0 :N/A

•22

6̂0

• 1 1

:23

: 140

:44

:420

0 ;N/A

:5400

0 :N/A

: 140

•2300

110

:'£. 1

0 .N/A

': 12

: 120
:670

0 :N/A

0 :N/A

0 :N/A

0 :N/A

•027

•CSXCR

:2. 1

0 !590

j ; 2 . 1
•42

:1 .0
: 10

•10

27
J :8.1
0 :25000

:3700

o IN/A
:9.5
: 1600

'-. 12
: 1 .0

0 :N/A

:2 1

: 10

J ^510

0 ! 1 50000

0 i 81000

0 : 1 000

0 : 1 000

^028

: CSXCR

U

U

U

U

U

U

J

0

U

I I
0

U

U

J

U

U

'.2.3

•7SO

•7.0

^46

: 1 . 1

: 1 1

: 1 1

•3.5

:5.7

': 26000

^3700

•N/A

:9. 1

:910

. 14
: 1 1

:N/A

:2.3

hi
•510
: 1 70000

: 90000

: 1100

: 1100

•029

i CSXCR

U

J

U

U

U

U

U

0

U

U

I I
0

U

U

J

U

U

•2.3

9̂600

•7.6

•240

: 1 1

•7.9

•23

: 14

^28

: 1 9000

•3100

'N/A
:21

^2200

. 14

. 1 . 1

:N/A

'2.3

•30

:430

:8600

^4500

; 1100
': 1200

•030

: CSXCR

U

J

U

J

0

U

U

0

U

J

U



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 120 200

ACTIVITY. 0-CSXCR

201 202 203 204

WM36 ALUMINUM, DISSOLVED

WM37 ARSENIC, DISSOLVED
WW38 BARIUM. DISSOLVED

WM39 BERYLLIUM. DISSOLVED
WM40 CADMIUM. DISSOLVED
WM41 COBALT. DISSOLVED

WM42 CHROMIUM. DISSOLVED
WM43 COPPER. DISSOLVED

WM44 I RON. DISSOLVED

WM45 MANGANESE. DISSOLVED
WM46 MOLYBDENUM. DISSOLVED

WM47 NICKEL. DISSOLVED
WM48 LEAD, DISSOLVED

WM49 ANTIMONY, DISSOLVED

WM50 SELENIUM, DISSOLVED
WMC-.I TITANIUM DISSOLVED

WMG2 THALLIUM. DISSOLVED
WM53 VANADIUM, DISSOLVED
WM54 ZINC. DISSOLVED
WM55 CALCIUM. DISSOLVED
WM56 MAGNESIUM. DISSOLVED

WM57 SODIUM. DISSOLVED

WM58 POTASSIUM. DISSOLVED
2201 SAMPLE NUMBER
2202 ACTIVITY CODE

BY

BY
BY

BY
BY
BY

BY
BY
BY

BY
BY

BY
BY

BY
BY
Ow
IM* *

BY
BY

BY
BY
BY

BY
BY

ICAP
I CAP

ICAP
ICAP
ICAP
ICAP

ICAP
ICAP
ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r< A r»x \^«r

lLAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

:UG/L

:UG/L

:UG/L

!UG/L

•UG/L

•UG/L

•UG/L

•UG/L

!UG/L

•UG/L

.;UG/L

•UG/L

.:UG/L

:UG/L
;UG/L

o G / L

:UG/L

:UG/L

!UG/L

!MG/L
!MG/L
•MG/L
•MG/L

:NA

:NA

:200
:10

:200

'-.5.0

\5.o
:50

: 10

•25

MOO
!l5
•N/A

•40

:30
^60

•5.0

:hi/A

. 10

.50

.20
'.32
': 19

.5.0
:5.0

1 20 : 200

CSXCR : CSXCR

U

U
U
U

U

U

U

U

U

U

0

U

U

U

U

U

U

U

U

U

U

200

10

200
50
50

50

10

25

"100

20
N/A

40

3.0
:60

5.0

N/A

10

^50

!20
^31
: 18

!5.0

:5.0

:201

•CSXCR

U

U

U

U

U

U

U

U

U

0

U

U

U

U

0

U

U

U

U

U

200
10

:200

^5.0

i5.0

!50
MO
'.25
MOO
:210
!N/A
:40

•23
:60

^5.0

:N/A

: 10

^50

•1200
M30
.53
:5.6
•5.0

':202
•CSXCR

U
U

U
U
U
U

U

U

U

0

U

U

U

0

U

U

U

:200

• 10
!200
^5.0
:5.0
!50
•10

'.25
': 100
•21
•N/A
:40

:3.0
.60
.50
:N/A

iio
!50

.20

.35
•19

:5.0
':5.0
:203

: CSXCR

U

U

U

U

U

U

U

U

U

0

U

U

U

U

0

U

U

U

U

U

•200

•10

.200
is.o
•5.0
'.50
•10
•25
•100
^35
•N/A

i40

':3.3
:60
:5.0
:N/A

:10
^50
•44

•43

^24

•5.0

•5.0
:204

: CSXCR

U
U
U
U

U

U
U

U

U

0
U
U

U

U

0
U

U

U
U



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 205 206

ACTIVITY: 0-CSXCR

207 208 208L 208R

WF01 WATER TEMP

WF05 PH. FIELD

WF10 CONDUCTIVITY (

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM

WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM1 1 MANGANESE

WM12 MOLYBDENUM
U/M 1 '1 M 1 1 1 P l_

WM14 LEAD

wMis ANTIMONY
WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

WM21 CALCIUM. TOTAL

FIELD)

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

2V

BY

BY

BY

BY

BY

BY

BY

BY

WM22 MAGNESIUM. TOTAL

WM23 SODIUM. TOTAL BY

I CAP

ICAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r ft r»

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

: 'C

!su
; UMHOS

: UG/L

•UG/L

•UG/L

!UG/L

•UG/L

•UG/L

•UG/L

:UG/L

:UG/L

:UG/L

klG/L

• UG/L

Li U / L.

•UU/L

•UG/L

:UG/L

UG/L

.UG/L

UG/L

: UG/L

:MG/L

iMG/L
:MG/L

23

7.63

280

10

220

10

200

5.0

5.0
50
10
25

330

78

N/A

MU

29

60

5.0

N/A

10

50

74

41

23

'5.0

U

U

U

U

U

U

U

U

U

o

25
7.42
260

10
240

10

200
5.0
5.0

50
10

25
340

74

N/A

ij : 40

: 32

U :60

u IB.O
0 :N/A

U : 10

U :50

.84

•42

•24

U :5.0

U

U

U

u
u
u
u
u
u

0

u

u
u
0

u
u

u

28

7.33

380

10

200

10

200

5.0
5.0
50
10

25

270

75

N/A

4U

34

60

5.0
N/A

10

50

100

42

24

-5.0

U

U

U

U

U

U

U

U

U

0

Ll

U

U

0

U

U

u

:29

•7.44

•360

!io
:240

:10

•200

'.S.O

•5.0

^50

: 10

^25
:310

•67

:N/A

.40

:33

60

:5.0

:N/A

: 10

:50

:98

42

.23

•5.0

U ': ':

U : :

U : ':

U : :

U : :

U : :

U ! ':

U : :

U ': :

0 ! :

U : :

U : :

U ': :

o '. '•
U .

U : :

U ! :



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND

WF10 CONDUCTIVITY (FIELD)

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC
WM04 BARIUM

WM05 BERYLLIUM

WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM1 1 MANGANESE

WM12 MOLYBDENUM

WM13 NICKEL

WM14 LEAD
UUMI t; ftM r TMDMV

*T,11G SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

5V IC~^

6V ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

WM21 CALCIUM. TOTAL BY ICAP

WM22 MAGNESIUM. TOTAL BY ICAP

WM23 SODIUM. TOTAL BY ICAP

WM24 POTASSIUM. TOTAL BY ICAP

WM35 SILVER. DISSOLVED BY ICAP

UNITS 120

: UMHOS :

•UG/L :

:UG/L :

iUG/L !

UC./L :

;UG/L ;
:UG/L ':

•UG/L '.

•UG/L :

•UG/L !

.UG/L

:UG/L :

:UG/L :

iUG/L :

JIG/L ':

. U VJ ,' L.

:Ub/L ::UG/L ;
;UG/L ;
UG/L :

UG/L :

.MG/L

.MG/L :

:MG/L .
:MG/L :

•UG/L ;

20O

:170

: 10

2̂00

: 10

:200

•s.o
•5.0

•so
: 10

•25
:260

:59

:N/A

•40

: 3.0

: 60

:5.0

!N/A
• 10
i50

^20

•31

M8

•s o
•5.0

: 10

U

U

U

U

U

U
U

U
U

0

U

U

U

U

0

U

U

U

U

U

U

201

• 170

: 10

i280
: 10
:200

:5 0

•5.0

•so
: 10

:25

:360

'.S4

:N/A
:40

3.0

bU

.5.0

:N/A

: 10

50

'. 74

:30

18
:5 0

^5.0

.:10

U

U

U

U

U

U

U

U

U

0
U

U

U

U

0
U

U

U

U

U

202

:550

: 10

i200

!io
.200

•.s.o
:5.2
:50

: 10

:25

:280

:300

•N/A

i40

:61

•60

.5.0

'N/A
: 10

50

: 1300

: 130

!51
:5 3

:5.0

: 10

U

U

U

U

U

U

U

U

U

0

U

U

U

0

U

U

U

U

203

^200

': 10

:380

i i o
•200
•5.0
'.S.O
•so
• 10

:25

'•sso
': 75

:N/A

:40

'. 15
•60

:5.0

•N/A

': 10

•so
44

33

•18

•5.0
:5.0

: 10

U

U

U

U

U

U

U

U

U

0

U

U

U

0
U

U

U

U

U

204

^290

•10
:3SO

Iio
^200

•5.0

•5.0

^50

•10

:25
:530

•89

:N/A

40

:37

:60

:5.0

:N/A

• 10
:SO

181

•41

:23

:50

•5.0

: 10

U

U

U

U

U

U

U

U

U

0

U

U

U

0

U

U

U

U

U



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 106 107

ACTIVITY: 0-CSXCR

108 109 110 1 1 1

SM01 SILVER
SM02 ALUMINUM

SM03 ARSENIC
SM04 BARIUM

SM05 BERYLLIUM

SM06 CADMIUM

SM07 COBALT

SM08 CHROMIUM

SM09 COPPER

SM10 IRON

SM1 1 MANGANESE

SM12 MOLYBDENUM

SM13 NICKEL

SM14 LEAD

SW15 ANTIMONY
C,M1 <- it I (Tkl I IIM

3Mi: TITANIUM
SM18 THALLIUM

SM19 VANADIUM

SM20 ZINC

SM21 CALCIUM

SM22 MAGNESIUM

SM23 SODIUM
SM24 POTASSIUM

ZZ01 SAMPLE NUMBER

ZZ02 ACTIVITY CODE

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
a*. 7 /- £r*

BY ICAP
BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

•MG/KG:

: MG/KG:

: MG/KG:

•MG/KG:

: MG/KG:

: MG/KG:

•MG/KG:

•MG/KG:

•MG/KG:

•MG/KG:

•MG/KG:

•MG/KG:

'. MG/KG:

: MG/KG:

•MG/KG:

'v'G/ r G

.MCi/KG:

: MG/KG

•MG/KG

•MG/KG

•MG/KG

MG/KG

'. MG/KG

: MG/KG

•NA

:NA

3. 1

1300

8.3

46

1 2

42

12
5.9

17

1 8000

2500

N/A

9.3

1600

14

1.2

N/A

!2.3

•12

i2200
: 1 30000

: 68000

'. 1200

. 1200

106
•CSXCR

J

U

U

U

U

J

0
U

U

U

0

U

U

J

U

U

6.8

1200

!9.0

^48

: 1 .2

^88

!l2

\5.7

•6.0

\ 23000

!3300

:N/A
: 12

:3600

: 14

: 7 2

.N/A

:2 4

: 12

: 4500

: 160000

: 92000

: 1200

: 1200

: 107

•CSXCR

J

U

U

U

U

U

0

U

U

0

U

U

J

U

U

4.4

•940

•22

•44

• 1 1

•59

Ml

:4 .7

•55

'. 2 1 000
:3200

:N/A

•9.6
: 1300

. 15

i 1

:N/A

:2 2

: 1 1

: 2600

: 1 50000

: 86000
: 1 100

:1100

\ 108
•CSXCR

U

U

U

U

U

U

0

U

U

0

U

U

J

U

U

\2.9

': 1500

:6.4

!46

•1.2

:24

: 12
:7.2
: 18

': 1 7000

:2700

:N/A

13

: 1300

: 15

: 1 .2

:N/A

'2.3

: 12

•1100

1 30000

70000

: 1200
: 1200

: 109
: CSXCR

J

U

U

U

J

0

U

U

0

U

U

J

U

U

!4.6
:3260

!5.5

^49

: 1 0

•32
:52

:5 7

: 10

: 16000

•3100

:N/A

•59

•540

: 12

: 1 5

N/A

•2 1

': 12

'. 1900

85000

•43000
: 1000

: 1000

: 110

CSXCR

J :2. 1 U

: 6800

:6.7

J :99 J

U : 1 .0 U

:6.3

• 10 u
!9.9

U : 13

'. 1 2000

J : 680 J

0 :N/A 0

: 13

:350

U : 12 U

: 1 0 U

0 :N/A 0

U :2 1 U

: 18

^400

15000

: 7800

U :1000 U

U : 1 000 U

: 1 1 1

•CSXCR



ANALYSIS REQUEST DETAIL REPORT

COMPOUND UNITS 100 101

ACTIVITY: 0-CSXCR

102 103 104 105

SM01 SILVER BY ICAP :MG/KG:2.2 U
SM02 ALUMINUM BY ICAP :MG/KG:2800

SM03 ARSENIC BY ICAP lMG/KG'4.4 J
SM04 BARIUM BY ICAP !MG/KG:45 U

SM05 BERYLLIUM BY ICAP :MG/KG:1.1 U
SMOG CADMIUM BY ICAP :MG/KG:1.1 U
SM07 COBALT BY ICAP :MG/KG:11 U

SM08 CHROMIUM BY ICAP !MG/KG:11

SM09 COPPER BY ICAP ^MG/KGis 6 U
SM10 IRON BY ICAP !MG/KG:7400

SM11 MANGANESE BY ICAP :MG/KG:400

SM12 MOLYBDENUM BY ICAP :MG/KG:N/A 0
SM13 NICKEL BY ICAP :MG/KG:9.0 U

SM14 LEAD BY ICAP :MG/KG:1.1 U
SM 15 ANTIMONY BY ICAP :MG/KG:13 U

SV16 SELENIUM 2V ICAP .MG/Ku. i . 1 U

3M17 TITANIUM BY ICAP :MG/KG:N/A 0

SM18 THALLIUM BY ICAP :MG/KG:2.2 U

SM19 VANADIUM BY ICAP :MG/KG:13

SM20 ZINC BY ICAP iMG/K.G'21 J
SM21 CALCIUM BY ICAP :MG/KG:35OO

SM22 MAGNESIUM BY ICAP :MG/KG:2100

SM23 SODIUM BY ICAP !MG/KG:1100 U
SM24 POTASSIUM BY ICAP IMG/KGM100 U

2201 SAMPLE NUMBER :NA MOO

2202 ACTIVITY CODE : NA : CSXCR

2.3 U
2400
5.5 J
49

1.1 U

1.1 U
11 U
16
5.7 U

12000

480
N/A 0
9. 1 U
1 .4

14 U

'I.I U

N/A 0

2.3 U

20
53 J
2300
1100 U
11OO U
1100 U
101

CSXCR

11

13OO

2.5 U
49 U

1.2 U
140
12 U
3.7 U

12 J
22000
3600
N/A O

9.8 U

10000
15 U

1 .i! U

N/A 0

2.5 U

12 U
6500 J
190000
110000

12OO U
1200 U
102
CSXCR

2.6 U
19OO

30 J
56

1 .3 U
46
13 U

13

6.6 U
17000
1300
N/A 0

10 U

720
16 U

1.3 U

N/A 0

2.6 U
21
1900 J
36000
20000
1300 U
1300 U

103
. CSXCR

12

1200

2.2 U
44 U

1.1 U

130
11 U

5.2 U
6.7 J
25000

3400
N/A 0

8.9 U
5500
13 U

1.1 U

N/A 0

2.2 U
11 U

6600 J
140000
79000
1100 U
1100 U
104

CSXCR

2.2 U
1300

6.2 J
45 U
1.1 U

21
11 U

6.2 U
35 J

22000
3000
N/A 0

10

1700
13 U
1.1 U

N/A 0

2.2 U
11 U

840 J
130OOO
72000
1100 U
1100 U
105
CSXCR



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 205 206

ACTIVITY: 0-CSXCR

207 208 208L 208R

WM24 POTASSIUM. TOTAL BY ]
WM35 SILVER, DISSOLVED

WM36 ALUMINUM. DISSOLVED
WM37 ARSENIC. DISSOLVED
WM38 BARIUM. DISSOLVED
WM39 BERYLLIUM. DISSOLVED

WM40 CADMIUM. DISSOLVED
WM41 COBALT. DISSOLVED

WM42 CHROMIUM. DISSOLVED
WM43 COPPER. DISSOLVED

WM44 IRON. DISSOLVED

WM45 MANGANESE. DISSOLVED
WM46 MOLYBDENUM. DISSOLVED
WM47 NICKEL. DISSOLVED
WM48 LEAD, DISSOLVED

u/M/19 AM7 IMOMY .DISSOLVED

WWDO SELENIUM, DISSOLVED
WM51 TITANIUM. DISSOLVED

WM52 THALLIUM. DISSOLVED
WM53 VANADIUM, DISSOLVED
WM54 ZINC. DISSOLVED

WM55 CALCIUM. DISSOLVED
WM56 MAGNESIUM. DISSOLVED
WM57 SODIUM. DISSOLVED
WM58 POTASSIUM. DISSOLVED

ZZ01 SAMPLE NUMBER

CAP
BY I CAP
BY I CAP

BY I CAP
BY I CAP
BY I CAP

BY I CAP

BY ICAP

BY ICAP
BY ICAP
BY ICAP

BY ICAP
BY ICAP
BY ICAP
BY ICAP
SV ICAP

BY ICAP

BY ICAP

BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP

•MG/L

iUG/L

iUG/L

iUG/L

iUG/L

iUG/L

iUG/L

•UG/L

•UG/L
:UG/L

iUG/L

•UG/L

•UG/L
iUG/L

iUG/L

UG/L

:UG/L

iUG/L

•UG/L

iUG/L

iUG/L

:MG/L

iMG/L
•MG/L

•MG/L

:NA

5.0
10

200
10

200
5.0

5.0
50

10
25

1900
50
N/A

40

3.0
60

5.0
N/A

.10
:50
•41

i43

:24

•5.0

•5.0
•205

U
U
U

U
U
U
U

U

U
U

0
U
U

U

U

0

U

U

U

U

:5.0
iio
•200
•10
•200

•5.0
i5.0
":50

•10
i25

ilOO
:38
:N/A

i40

•3.0

•60

i5.0

iN/A

MO

:50

:56
i43
i24

:5 0
:50
i206

U
U
U

U
U
U

U
U

U
U

U

0
U
U

U

U

0
U

U

U

U

:5.0

hO

•200
•10

i200
•5.0
:.5.Q
•50

ilO
i25

MOO
•38
:N/A

i40

!3. 9

:bU

:5.0

iN/A

i l O

iso
68

':43

.24

is.o
•5.0

i207

U

U

U

U

U

U

U

U

U

U

U

0

U

U

U

U

0

U
U

U

U

5.0
10

200
10

200
5.0
5.0

50
10
25

100
35
N/A
40

4.0
60

5.0
N/A

iio
:50

i68

:45

i25
:5.0

i5.0
i208

U
U

U
U
U
U

U

U
U

U
U

0

U

U

U

0
U
U

U

U

•10

i200
•10

i200
is.o
i5.0
i50

ilO
i25

i 100

i 37

iN/A

i40

i3. 7

ieo
i5.0

iN/A

i l O

i50

i69

i45

i25

i5.0
is.o
i208

U

U
U

U
U

U
U

U
U

U

0

U

U

U

0
U

U

U

U

i50
i2000
i40
:.20OO
:.50

i50

isoo
i200
i250

iiooo
isoo
iN/A

.:500

i20

.500

i l O

iN/A

iso
isoo
isoo
iN/A

iN/A

iN/A

iN/A

i208

0

0

0
0
0
0



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 208S 209

ACTIVITY: 0-CSXCR

210 211 212 212D

WF01 WATER TEMP

WF05 PH. FIELD

WF10 CONDUCTIVITY (

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM

WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM11 MANGANESE

WM12 MOLYBDENUM

U/M 1 '} M 1 ' U t '

wMi4 LCMQ
WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

WM21 CALCIUM. TOTAL

FIELD)

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
Dw

BY

BY

BY

BY

BY

BY

BY

BY

WM22 MAGNESIUM. TOTAL

WM23 SODIUM. TOTAL BY

I CAP

I CAP

I CAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T ,- £Ĵ

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

: 'C ':

!SU :

: UMHOS :

:UG/L :

:UG/L :

:UG/L :

:UG/L :

.UG/L ;
:UG/L :

:UG/L '.

:UG/L .

:UG/L :
:UG/L :

:UG/L :
:UG/L :

U vj ,' L

UG/L .

iUG/L ':

•UG/L :

UG/L :

'UG/L :

:UG/L :

•UG/L '.

•MG/L :

IMG/L i
•MG/L :

: 19

;?.45
:370

• 10
^250

: 10

:200

^5.0

^5.0

:50
: 10

:25

•320

•62

•N/A

: 40

31

:60

^5.0

:N/A

: 10

:50

:98

42

:24

:5.0

U

U

U

U

U

U
U

U

U

0

U

U

U

0

U

U

U

M8.5

: 7.33

i550

: 10

i200

: 10

:200

•5.0

•5.0

•50

'. 10

:25
: 240
:280

•N/A

40

6.0

:60

:5.0

N/A

: 10

:50
:42

:92

:53

•8.9

U

U

U

U

U

U

U

U

U

0

U

U

U

0

U

U

^26

: 7.60

:245

•10

i250

: 10

!200

•5.0

:5.0

•50
: 10

•25

:320

!81

•N/A

•40

:26

'.60

.5.0

:N/A

10

50

.62

40

:23

'.5.0

U

U

U

U

U

U

U

U

U

0

U

U

U

0

U

U

U

'.25

7.29

:290

: 10

:200
: 10

^200

^5.0

-.5.0

^50

': 10
:25

'260

.57

. N/A

'40

.29

:60

:5.0

.N/A

: 10

:50

: 120
;43

:24

:5 0

U

U

U

U

U

U

U

U

U

0

U

U

U

0

U

U

U

: 10

•200

': 10

:200

•5.0
:5.0

i50

: 10

^25

: 100

^60

N/A

40

:28

'60

•5.0

:N/A

: 10

^50

: 130

:46

^26
:5 0

U

U

U

U

U

U

U

U

U

U

0

U

U

U

0

U

U

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 205 206 207 208 208L 208R

ZZ02 ACTIVITY CODE : NA icSXC.R : CSXCR . CSXCR : CSXCR : CSXCR :CSXCR



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 208S 209

ACTIVITY: 0-CSXCR

210 211 212 212D

WM24 POTASSIUM. TOTAL BY ]
WM35 SILVER, DISSOLVED
WM36 ALUMINUM. DISSOLVED
WM37 ARSENIC. DISSOLVED
WM38 BARIUM. DISSOLVED

WM39 BERYLLIUM. DISSOLVED
WM40 CADMIUM, DISSOLVED
WM41 COBALT. DISSOLVED

WM42 CHROMIUM. DISSOLVED
WM43 COPPER. DISSOLVED

WM44 I RON. DISSOLVED

WM45 MANGANESE. DISSOLVED
WM46 MOLYBDENUM. DISSOLVED

WM47 NICKEL. DISSOLVED

WM48 LEAD. DISSOLVED
yuu/19 /\MI TMQijv .DISSOLVED

WM50 SELENflUM, DISSOLVED
WM51 TITANIUM. DISSOLVED

WM52 THALLIUM. DISSOLVED
WM53 VANADIUM. DISSOLVED
WM54 ZINC. DISSOLVED

WM55 CALCIUM, DISSOLVED

WM56 MAGNESIUM. DISSOLVED
WM57 SODIUM. DISSOLVED

WM58 POTASSIUM, DISSOLVED
2201 SAMPLE NUMBER

CAP

BY
BY
BY
BY
BY

BY
BY
BY

BY

BY

BY
BY
BY

BY

SV

BY
BY

BY
BY
BY
BY

BY
BY
BY

}

I CAP
I CAP
I CAP
I CAP
I CAP
I CAP
I CAP

I CAP

ICAP
ICAP

ICAP
ICAP

ICAP

ICAP
T f" * f>A, \_>Mr

I LAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

:MG/L

:UG/L

•UG/L

: UG/L
•UG/L

•UG/L

•UG/L
:.UG/L

. UG/L

:UG/L

:UG/L

•UG/L

:UG/L

•UG/L

!UG/L

. uG/L

•UG/L

•UG/L

!UG/L

:UG/L

:UG/L

IMG/L
:MG/L

!MG/L
!MG/L
;NA

55

:20OO
.44

!21OO
.47
:58
:.510
:230

:250
•1200

i560
:N/A

:550

:20

. 5TO

: 10

:N/A

•56

:510
:570

:N/A

IN/A
•N/A

:N/A

:208

:5.0

:10

":200

•10

•200

•5.0

!5.0
•50

:10

:25

:1OO
.39

0 :N/A

.40

•4.5

:60

:5.0

0 :.N/A

MO

:50

:86

0 .47

0 :27

0 ':S.O
0 ':5.0

':209

U
U
U
U
U
U

U

U

U

U

U

0
U

U

U

0

U
U

U
U

.5.0

:10

•200

•10

:200

•5.0

:5.0
•50

:10
•25

•100
1230
:.N/A
:40

•3.0
:bU

.5.0

•N/A

!io
•50

.20

'.98

'.57

•9.7

•5.0

•210

U

U

U

U

U
U
U
U

U
U

U

0

U

U

U

U

0

U
U
U

U

5.0

10

200
10
200
5.0

5.0

50

10
25
100

58
.N/A
:40

"3.0

.60

5.0
.N/A

!io
':50
'.34

.43

.24
•5.0

:5.0
:211

U

U

U

U

U

U

U

U

U

U

U

0

U

U

U

U

0
U

U
U

U

U

'•.5.0
:10

.200
iio
•200
•5 0
•5.0
•50

:10
':25
: 100
•36
:N/A

:40

•4.4

'.60

.5.0

•N/A

: 10

:50

•100

•46

^26

^5.0
'.5.0
':212

U

U

U

U

U

U

U

U

U

U

U

0
U

U

U
0
U

U

U
U

!s.o
:10

!200
!io
•200
•5.0
:5.0

!so
•10

^25

: 100

'.35
:N/A

^40

•4.8

:60

:5.0

:N/A

•10

'•.so
!99
.:43

.24

^5.0

.5.0
•212

U
U
U
U
U

U
U
U
U

U

U

0
U

U

U

0
U

U

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 208S 209 210 211 212 212D

ZZ02 ACTIVITY CODE : NA : CSXCR : CSXCR !CSXCR ': CSXCR .CSXCR : CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 213 214 215 215L 215R 215S

WF01 WATER TEMP

WF05 PH. FIELD

WF10 CONDUCTIVITY (FIELD)

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM

WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WMO9 COPPER

WM10 IRON

WM11 MANGANESE

WM12 MOLYBDENUM
WM1 * HI I'lf P[_

WM 1 4 L E « D

WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

WM21 CALCIUM. TOTAL

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
QW

BY

BY
BY

BY

BY

BY

BY

BY

WM22 MAGNESIUM. TOTAL

WM23 SODIUM. TOTAL BY

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A n

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

: ' C :

!su
: UMHOS

•UG/L

!UG/L

•UG/L

•UG/L

: UG/L

!UG/L

•UG/L

iuG/L

:UG/L

.UG/L
:UG/L

UG/L

UU/ I-

:UG/L

!UG/L

!UG/L

UG/L
: UG/L

: UG/L

:UG/L

•MG/L

MG/L
:MG/L

;26

:7.55

:290

:10

:220

: 10

•200

:5.0

'.5.0
•50
: 10

:25

:260

:56

:N/A

. "40

:30
:.60

•5.0

:N/A
: 10
:50

! 130

43

: 24
:5.0

u •
U :

U :

U :

U :

U :

U :

U

U

n

U

U
U
0
U

U

U

23

7.31

350

10

200
10

200
•5.0
\5.0

50

: 10

': 25
18

:50

:N/A

: 40

:27
:60

:5.0

^N/A

: 10

:50
: 150

^48

!27

.5.0

U

U

U

U

U

U

U

u
u

0

u

U

u
0

u
u

u

23

8.0

:550
;10
;200

: 10

:200

:5.0

^5.0

'50

: 10

•25

•100

:20

:N/A

' au

.32

•60

':5 0

:N/A

': 10

50

.120
:86

^46

': 22

U

U

U

u
u
u
u
u
u
u

0

u

u
u
0

u
u

•10
•200

: 10

^200

:5 0

!B.O
^50

.10
:25

. 170

:50

N/A

.40

28
:60

.50

:N/A

: 10
^50

.150
:48

: 2 7000

:5.0

U

U

U

U

U

U

U

U

U

0

u

u
u
0

u
u

u

•50

•2000

^40

I 2000

•50

.50

500

200

250

: 1 000

500

N/A

500

.20

•500

: 10

N/A

50

.500

•500

•N/A

:N/A

:N/A

i57

•2100

!40

•2000

•49

:54

•480

'. 190

:240

•1100
:530

0 :N/A 0

:520

:48

'•520

:8.6

0 ;N/A 0

:50

•480

640

0 :N/A 0

0 :N/A 0

0 N/A 0



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 213 214 215 215L 215R 215S

WM24

WM35

WM36

WM37

WM38

WM39

WM40

WM41

WM42

WM43

WM44

WM45

WM46

WM47

WM48
UJM/IO

WMDO

WM51

WM52

WM53

WM54

WM55

WM56

WM57

WM58

Z201

POTASSIUM. TOTAL BY

SILVER. DISSOLVED

ALUMINUM, DISSOLVED

ARSENIC. DISSOLVED

BARIUM. DISSOLVED

BERYLLIUM. DISSOLVED

CADMIUM. DISSOLVED

COBALT. DISSOLVED

CHROMIUM. DISSOLVED

COPPER. DISSOLVED

IRON. DISSOLVED

MANGANESE, DISSOLVED

MOLYBDENUM . DI SSOLVED

NICKEL. DISSOLVED

LEAD. DISSOLVED
AMTTMnMV nrcc.ru wrr*

SELENIUM. DISSOLVED

TITANIUM. DISSOLVED

THALLIUM. DISSOLVED

VANADIUM. DISSOLVED

ZINC. DISSOLVED

CALCIUM. DISSOLVED

MAGNESIUM. DISSOLVED

SODIUM. DISSOLVED

POTASSIUM. DISSOLVED

SAMPLE NUMBER

I CAP

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
D n

BY
BY

BY

BY

BY

BY

BY

BY

BY

I CAP

I CAP

I CAP

I CAP

I CAP

I CAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r « r.
1 S^ ***

I LAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

IMG/L •
•UG/L

!UG/L

:UG/L

!UG/L

iuG/L

•UG/L

!UG/L

:UG/L
:UG/L

!UG/L

!UG/L

':\JG/L

•UG/L
: UG/L

'JU/ U

UG/L

:UG/L

•UG/L

UG/L

•UG/L

.MG/L

•MG/L

IMG/L
'MG/L
:NA

5.0
10

200

: 10

^200

:5.0

:5.0

•so
': 10

:25

' 100

:35

^N/A
:40

5 4

50

5.0

:N/A

: 10

:50
: 110

47

.26

:5 0

50

!213

U

U

U

U

U

U

U

U

U

U

U

0

U

I)

U

0
U

U

U

U

:50
: 10

^200

: 10

^200

:5.0

•5.0

^50

•10
:25
: 100

.34

:N/A

'•40

i5 7

: 60

.5 0

:N/A

• 10

!50

: 130

•50

:28

•5.0

:5.0

!214

U

U

U

U

U

U

U

U

U

U

U

0

U

U

U

0

U

U

U

U

^5.0

: 10

!200

: 10

200

:5 0

:5.0

i50

: 10

:25
: 100

': 15

:N/A

^40

16

:bU

5.0

:M/A

: 10

50

: 130

:93

!50

:23

!5.0

i215

u .5.0 u ^N/A o -N/A o
U : : :

U : : ':

0 ': : ;

U : : ':

U : :

U • : :

U : : :

U : : :

U : : !

U :

U : : :

0 : . :

U : :

U :

U

0 : :

U '. : :

U . : :

U : '. :

:215 215 :215



COMPOUND

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

UNITS 112 112D 113 114 115 116

SM01 SILVER
SM02 ALUMINUM

SM03 ARSENIC
SM04 BARIUM

SM05 BERYLLIUM

3M06 CADMIUM

SM07 COBALT

SM08 CHROMIUM

SM09 COPPER

SM10 IRON

SM1 1 MANGANESE

SM12 MOLYBDENUM

SM13 NICKEL

SM14 LEAD

SM15 ANTIMONY
v_U1<5 tf-l_PMJIJM

3M17 TITANIUM

SM18 THALLIUM

SM19 VANADIUM

SM20 ZINC

SM21 CALCIUM

SM22 MAGNESIUM

SM23 SODIUM

SM24 POTASSIUM

ZZ01 SAMPLE NUMBER

ZZ02 ACTIVITY CODE

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

° Y T r A ̂

BY ICAP
BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

•MG/KG:

:MG/KG:

! MG/KG •
: MG/KG i

! MG/KG:

: MG/KG ':

. MG/KG:

: MG/KG

IMG/KG
: MG/KG

•MG/KG

•MG/KG
: MG/KG

: MG/KG
:MG/KG
inu/ f'.u

: MG/KG

: MG/KG

•MG/KG
: MG/KG

'MG/KG
•MG/KG

'. MG/KG
: MG/KG

:NA

:NA

4.2

1600

1 1

•50
1 .3

:63

: 13

.1.1

•6.7

: 25000

:3300

:N/A

:12

•3100
: 15

1 . 3

. N/A

!2.5

':15

:3300

• 160000

: 87000

. 1300

: 1300

: 112

•CSXCR

U

u
U

u

u

J
0

u
Li

0

u

u
u

:13

: 1800

:6.4

•49

•1.2

: 120

: 12

':4 4

• 7 . 1
:. 29000
:3300

:N/A

\9.B

!3400

• 15

: i 2

!N/A

:2.4

: 17

•6700

: 1 50000

86000

: 1200

: 1200

: 112

!CSXCR

J

U

U

U

U

J

0
u

u
u
0

u

u
u

.2.5

•2000

: 18

49

: 1 .2

: 16

'. 12

•7.9

:6.2

: 23000

•3100

:N/A

: 12

•2500

15

l 2
:N/A
;2 5

: 12
:810

1 60000

87000

1 200

: 1200

•113

: CSXCR

U

U

u

u

u

J
0

u
u
0

u

u
u

•2.9

: 1800

:7.9

:46

!l .2

:28

; 12
:18

•6.7

': 26000

:3100
:.N/A
: 1 1

!3800

: 14

: 1 .2

:N/A

2 3

: 17

: 1800

1 50000

: 88000

: 1 200
1200

: 1 14

'. CSXCR

U

u
u

u

u

J
0

u
u
0

u

u
u

•5.6

•1300

•21

\63

:1 .5

: 18
: 16

•2.9

:25

39000

•5500
:N/A

: 18

•3500

'. 15

: 1 3

:N/A

^2.5

: 13

:970

180000

'-. 1 ooooo
• 1300

: 1300

: 115
: CSXCR

J ^2.3

2̂000

•7.1

J :46

•1.2
: 14

i 12

•6.4

•15

• 26000

J :3200

o !N/A
: 13
: 1200

U : 14

U • 1 .2

0 :N/A

U !2.3

U : 16

: 1000

: 140000
: 76000

U : 1 200

U : 1 200

': 116
: CSXCR

U

U

U

J
0

u
u
0

u

u
u



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 117 118

ACTIVITY: O-CSXCR

118L 118R 118S 119

SM01 SILVER
SM02 ALUMINUM

SM03 ARSENIC

SM04 BARIUM

SM05 BERYLLIUM

SM06 CADMIUM

SM07 COBALT

SM08 CHROMIUM

SM09 COPPER

SM10 IRON

SM1 1 MANGANESE

SM12 MOLYBDENUM

SM13 NICKEL

SM14 LEAD

SM15 ANTIMONY
<^Mifc ~fcLEMI'JM

SM17 TITANIUM

SM18 THALLIUM

SM19 VANADIUM

SM20 ZINC

SM21 CALCIUM

SM22 MAGNESIUM

SM23 SODIUM
SM24 POTASSIUM

ZZ01 SAMPLE NUMBER

ZZ02 ACTIVITY CODE

BY I CAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
ov T r A r.

BV ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

: MG/KG :

: MG/KG:

: MG/KG:

•MG/KG:

: MG/KG:

•MG/KG:

: MG/KG:

•MG/KG:

: MG/KG:

: MG/KG :

.MG/K.G:

•MG/KG:

'. MG/KG

•MG/KG

MG/K.G

. mu/ r u

MG/KG

•MG/KG

•MG/KG

: MG/KG

•MG/KG

: MG/KG

'. MG/KG

•MG/KG

MA
:NA

5.1
700
1 1

48

1 .4

37

44

:2.8

320

47000

5300

IN/A
^58

•8700
; 15
.7.2

. N/A

I2.4

: 12

: 1500

: 2 1 0000
: 1 1 0000

'. 1200

: 1200

• 1 1 7

! CSXCR

J ':2. 1

:830

:2.2

U : 110

U !l .0

!l .0

:10

•4.4

:5.2

16200

J :900

o !N/A
;5.8

•44

U -12

. i . 0

0 .N/A

U '.2 1

U : 10

•7.7

: 1500

: 1000

U : 1 000

U : 1 000

': 118

': CSXCR

U :

U ':

J :

U

U

U

U

J

0

U

u

0

U

u
u

u
u
u

4.5

660

2.2

•41

: 1 3

•4.0

13.1

•4.7

• 12

•4700
:220

:N/A

8.2

17

: 12

l U

.N/A
:2. 1
:10
: 14

: 1000

1000

: 1000

: 1000

: 118

•CSXCR

U

U

U

U

U

U

0

U

u
u
u
0

u
u
u
u
u
u
u

MO

:N/A

!8.2

•410

: 10

: 10

: 100
:41

!BI
•N/A

: TOO
:N/A

: 100

: 100

. 100

• 2 . 1

:N/A
:10

MOO

: 100

•N/A
:N/A

:N/A

•N/A

:118

•CSXCR

: 13

0 :N/A

'.9.0

.640
-. 1 1
; 12

•120
^47

•56

0 :N/A

: 1500

0 :N/A

'.•\20

'. 120

.98

2.2

0 -N/A

:9.4

': 120

: 120

0 : N/A

0 N/A

0 :N/A

0 :N/A

: 1 18

'CSXCR

:2. 1

0 ': 1200

15. 5

142

• 1 . 1

:6. 1

: 1 1

•4.7

'•.8.2

0 ': 1 5000

'. 1700

0 :N/A

': 13
•610

: 13

. 1 . 1

0 :N/A

:2. 1

1 1

370

0 : 59000

0 131000

0 . 1 1 00

0 : 1 1 00

: 119

! CSXCR

U

J

U

U

U

U

J

0

u
u
0

u

u
u



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 120 200

ACTIVITY: 0-CSXCR

201 202 203 204

SM01
SM02

SM03
SM04

SM05
SM06
SM07

SM08
SM09
SM10

SM11

SM12
SM13

SM14

SM15
C.Mlt-1

3M1 7

5M18
SM19

SM20
SM21
SM22

SM23
SM24

WF01

WF05

SILVER

ALUMINUM

ARSENIC

BARIUM

BERYLLIUM
CADMIUM

COBALT

CHROMIUM

COPPER
IRON

MANGANESE

MOLYBDENUM

NICKEL

LEAD

ANTIMONY
tp i CM i mi

TITANIUM

THALLIUM

VANADIUM

ZINC

CALCIUM

MAGNESIUM

SODIUM

POTASSIUM

WATER TEMP

PH, FIELD

BY

BY

BY
BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
O\/

Bv

BY

BY

BY

BY

BY

BY

BY

I CAP

I CAP

I CAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A P\

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

•MG/KG:

! MG/KG:

• MG/KG :

•MG/KG:

: MG/KG :

•MG/KG:

: MG/KG:

•MG/KG:

: MG/KG :

•MG/KG:

MG/KG:

: MG/KG :

: MG/KG

: MG/KG:
: MG/KG

:M(j/r-G
: MG/KG

: MG/KG •

: MG/KG:

•MG/KG

•MG/KG

•MG/KG

: MG/KG.

• -c
:su

22
930
45

43

1 . 1

3.7

1 . 1

3. 1

8.5

15000

: 1800

:N/A

:8.&

680

13

. N/A

2.2

1 1

290

. 66000

': 35500

•1100
'-. noo

U : : ': \ ':

U ': ': : : .;

U : ! ': : ':

U : : : . :

U : : : : :

U : : : : :

U : : : : :

J : : : :

o '• '. '• '• '•
u '• '• '• '• •

U : :

0 . : : \

U ' : ' : ' .

U : : : : :

U '. ' : : ':

0 : :

.24 \27 :26 :25 : 23

•6.96 7.23 :7.20 : 7 48 ': 1 . 27



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 213 214 215 215L 215R 215S

2202 ACTIVITY CODE :NA ': CSXCR :CSXCR :CSXCR !CSXCR : CSXCR !CSXCR



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 216 217

ACTIVITY: 0-CSXCR

218 219 219L 219R

WF01 WATER TEMP

WF05 PH. FIELD

WF10 CONDUCTIVITY

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM
WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM1 1 MANGANESE

WM12 MOLYBDENUM
UIU 1 J M t t b C 1

WM14 1 FAD

WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

(FIELD)

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
D \.t i r~ A r»

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

WM21 CALCIUM. TOTAL BY ICAP

WM22 MAGNESIUM. TOTAL BY ICAP

WM23 SODIUM. TOTAL BY ICAP

: 'C

:SU

: UMHOS

:UG/L

.UG/L

•UG/L

•UG/L

•UG/L

iUG/L

•. UG/L

: UG/L

•UG/L

UG/L
: UG/L

•.UG/L

. uu/ u

: UC/L

•UG/L

:UG/L
:. UG/L

•UG/L

•UG/L

iUG/L

!MG/L
:.MG/L

•MG/L

27

7.26

348

10

220

10

200

5.0
5.0
50
10

25

290
62
N/A

MU

il O•̂  J

60

5.0
N/A

10

50

130

50

27

5.3

u
u
u
u
u
u
u
u
u

0

u

u
u
o
u
u

23

7.58

650

10

200

10

200

5.0

5.0
50

12

25

770

1 7

N/A

40

2̂.'

60

5.0

N/A

10

50

34

71

44

71

U

U

U

u
u
u
u
u
u

0

u

u
u
0

u
u
u

27

7.34

205

10

360

10

200

5.0

5.0

50

10

25

450

73

N/A

•<4U

3 . 0

60

5.0

N/A

10

50

20

34

15

5.0

U

U

U

U

U

U

U

U

U

0

u
u
u
u
0

u
u
u

u

•25

•7.46

•315
^10

•200
: 10

:200

•5.0
.:5.0
!50
: 10

:25

: 160

•61

•N/A

•40

: 26

:60

:5.0

:N/A

: 10

^50

.91

:51

:28

•5.8

u
U

U

U

U

u
U

U

u

0

u
J
u
u
0

u
u

N/A

N/A

10

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

28

N/A

5.0

N/A

10

N/A

N/A

N/A

N/A

N/A

0 :N/A

0 :N/A

U :40

0 :N/A

0 :N/A

0 :N/A

0 :N/A

0 :N/A

0 :N/A

0 :N/A

0 :N/A

0 :N/A

0 -N/A

:20

0 :N/A

U ^10

0 :N/A

U :50

0 :N/A

0 :N/A

0 :N/A

0 ':N/A

0 :N/A

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND

WM24 POTASSIUM. TOTAL BY

WM35 SILVER. DISSOLVED
WM36 ALUMINUM. DISSOLVED
WM37 ARSENIC. DISSOLVED
WM38 BARIUM. DISSOLVED

WM39 BERYLLIUM. DISSOLVED
WM40 CADMIUM, DISSOLVED
WM41 COBALT. DISSOLVED

WM42 CHROMIUM. DISSOLVED
WM43 COPPER. DISSOLVED

WM44 I RON. DISSOLVED

WM45 MANGANESE. DISSOLVED
WM46 MOLYBDENUM. DISSOLVED
WM47 NICKEL. DISSOLVED

WM48 LEAD, DISSOLVED
uiM/ia AMT i><Qkiy DISSOLVED

WM50 SELENIUM, DISSOLVED

WM51 TITANIUM. DISSOLVED

WM52 THALLIUM. DISSOLVED
WM53 VANADIUM. DISSOLVED
WM54 2 INC. DISSOLVED

WM55 CALCIUM, DISSOLVED
WM56 MAGNESIUM. DISSOLVED
WM57 SODIUM. DISSOLVED

WM58 POTASSIUM, DISSOLVED
2201 SAMPLE NUMBER

ICAP
BY ICAP

BY ICAP
BY ICAP
BY ICAP
BY ICAP

BY ICAP
BY ICAP
BY ICAP

BY ICAP
BY ICAP

BY ICAP
BY ICAP
BY ICAP
BY ICAP

BY ICAP

BY IcAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
BY ICAP
BY ICAP

UNITS

:MG/L

:UG/L

:UG/L

!UG/L

!UG/L

•UG/L

:UG/L

:UG/L

:UG/L

:UG/L

:UG/L

:UG/L

:UG/L

•UG/L

•UG/L

. UG/L

:UU/L

:UG/L

:UG/L

•UG/L

•UG/L

•MG/L

•MG/L

;MG/L
•MG/L

•MA

216

5.0
10

200
10

200
50
:5.0
:50

:10

:25

: 1OO

:44

:N/A

:40

-.9.5

60

:5.0

:N/A

•10

•50
MOO
.;54

•30

.5.9
:5.0

•216

U
U

U
U
U
U

U

U

U

U

U

0
U

U

U

0

U

U

U

217

M4

MO

•2OO
MO

.:200

:5.0
:5.0
:50
M8
:25
: 100

M5

:N/A

:40

: 1 1

:60

^5.0
•N/A

: 10

^50

•31

\77

:48

:76

M6

!217

218

;s.o
U MO

U -200
U MO

U 2̂00

U .5.0
U .5.0
u ;BO
U : 10
U :25

U MOO

U ^35

0 :N/A

U :40

^3.0

U :bU

U .5.0

0 :N/A

U MO

U ':50

U !20
:37

M6

:5.0

':5.0

.218

U

U

U

U

U

U

U

U

U

U

U

O

U

u
u
u
0
u
u
u

u
u

219

:5.0
MO

i200
MO

i200

:5.0
:5.0
•50
•10
.:25
MOO
•36
•N/A

:40

:8.2
:60

:5.0
:N/A

MO

.50

.62

.53
29
:6M

:5.0
:2^9

219L 219R

U

U
U

U
u
u
u
u
u
u
u

0

u
J
u
u
o
u
u

u

N/A 0

219

N/A 0

219



ANALYSIS REQUEST DETAIL REPORT ACTIVITY 0-CSXCR

COMPOUND UNITS 216 217 218 219 219L 219R

Z202 ACTIVITY CODE : NA ICSXCR :CSXCR : CSXCR CSXCR :CSXCR I CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: O-CSXCR

COMPOUND UNITS 2195 220 220L 220R 220S 300

WF01 WATER TEMP

WF05 PH. FIELD

WF10 CONDUCTIVITY (FIELD)

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM
WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM11 MANGANESE

WV12 MOLYBDENUM

wu 13 kj i 1 K. E L

hM14 LE"D

WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

WM21 CALCIUM. TOTAL

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
O •'

BY

BY

BY

BY

BY

BY

BY

BY

WM22 MAGNESIUM. TOTAL

WM23 SODIUM. TOTAL BY

I CAP

ICAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A rv

KAK

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

: 'C 1

ISU 1

1 UMHOS I

lUG/L 1

lUG/L 1

•UG/L

•UG/L

•UG/L

•UG/L

lUG/L

'. UG/L

I UG/L

•UG/L

1 UG/L

UG/L

U'O / L

. UG/L

•UG/L

•UG/L
:UG/L

•UG/L

:UG/L

lUG/L

IMG/L

MG/L
:MG/L

IN/A

N/A

44

:N/A

IN/A

IN/A

:N/A

IN/A

:N/A

:N/A

•N/A

N/A

. i^ / A

.44

IN/A

1 12
•N/A

I 48

:N/A

IN/A
IN/A
IN/A

:N/A

0 :

0 :

0

0 \

0

0

0

0
0

0

0

0

0

0

0

0

0

0
0

26

7.4

310

•10

210

: 10

': 200

'.5.0

.5.0

'.SO

'• 10
:25

340

':99
:N/A

'-iu

.49

'.60

•5.0

IN/A
: 10

I 50

l?0

•51

I 28

•6.3

U

U

U

U

U

U

U

U

0

u
J
U

U

0

u
u

I 10
:200

:N/A

1200

:5 0

!B.O
;50
: 10

I 25

I 330
:99

'N/A
4U

.69

:60
:N/A
:N/A

.N/A
:50
:68
:51

128

16.3

U

U

0

U

U

U

U

U

U

0

u

u
0

0
0
u

'•.50

.2000

:N/A

•2000

150

150

1500

:200

1250

1000

I 500

•N/A

I 500

.500

500

IN/A
IN/A
IN/A
I 500
I 500

IN/A
IN/A
IN/A

I 55
I 2200

o IN/A
I 2200

|47

1 62

1510

1200
1250

11300
1610

0 .N/A

1510

I 620

I 520

o IN/A
0 I N/A

o IN/A
1510

I 580

o IN/A
o IN/A
o IN/A

I 22

'.7.38

1 600

•10

1250

0 1 10

1200

•5.0

15.5

Iso
10

I 25

I 1700

:360

o IN/A
40

:250

I 60

0 l5 0

o IN/A
0 I 10

I 50

:3400

0 I 130

0 152

0 15.0

U

U

U

U

U

U

U

0

U

J

U

u
0

u
u

u



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 219S 220 220L 220R 220S 300

WM24

WM35

WM36

WM37

WM38

WM39

WM40

WM41

WM42

WM43

WM44

WM45

WM46

WM47

WM48
UIM/1Q

WM:.O
WM51

WM52

WM53

WM54

WM55

WM56

WM57

WM58

ZZ01

POTASSIUM. TOTAL BY I

SILVER, DISSOLVED
ALUMINUM. DISSOLVED

ARSENIC. DISSOLVED
BARIUM. DISSOLVED

BERYLLIUM. DISSOLVED

CADMIUM. DISSOLVED

COBALT, DISSOLVED

CHROMIUM. DISSOLVED

COPPER. DISSOLVED
IRON. DISSOLVED

MANGANESE, DISSOLVED

MOLYBDENUM . DISSOLVED

NICKEL. DISSOLVED

LEAD, DISSOLVED
AM T ̂  •,ii~iMy n T £̂ 0',_ '.'EC

SELEM'JM, DISSOLVED

TITANIUM. DISSOLVED

THALLIUM. DISSOLVED

VANADIUM, DISSOLVED

ZINC. DISSOLVED

CALCIUM. DISSOLVED

MAGNESIUM. DISSOLVED

SODIUM. DISSOLVED

POTASSIUM. DISSOLVED

SAMPLE NUMBER

:CAP
BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
D w
u> >

BY

BY

BY

BY

BY

BY

BY

BY

BY

1

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r» A fii. *_.^->r

iLAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

:MG/L :N/A
:UG/L :

:UG/L :

!UG/L :

•UG/L :

•UG/L .

:UG/L :

:UG/L :

:UG/L \

•UG/L :

•UG/L .

•UG/L :

UG/L '.

•UG/L :

UG/L :

. u u / L

. Ub/L .

•UG/L !

:UG/L :

:UG/L :

'UG/L :

'MG/L •
•MG/L :

•MG/L :

•MG/L :
: NA ': 2 1 9

0 :5.0

: 10

!200
: 10

:200

:5.0

:5.0

^50

• 10

'.25

': 100

:43

:N/A
:40

• 1 1

60

5 0
;N/A

• 10

•so
.39

!51

:28
;6 5

is.O

!220

U :5.0 U :N/A

U ': ':

U : :

U : ;

U : ':

U : :

U : !

U : i

U : :

U : :

U : :

0 : :

U : :

J : :

u : :

U : :

0 : :

U : :

U : :

U : :

: 220 : 220

0 :N/A 0 -6.0

: :10

: ^200

: ': 10

: :200

': \S 0
: ^5.0
: :50
: MO

: !25
: : 100
: : 15

'. :N/A

: :40

: :N/A

! :60

'-. :5.0
: ;N/A
: '• 10
'. 'so
: •! 1 900

: 120

: ^49

': :5.0

: :5.0

'. 220 : 300

U

U

u
u
u
u
u
u
u
u
u
0

u
I
u
u
0

u
u

u
u



ANALYSIS REQUEST DETAIL REPORT ACTIVITY; 0-CSXCR

COMPOUND UNITS 219S 220 220L 220R 220S 300

ZZ02 ACTIVITY CODE NA :CSXCR :CSXCR :CSXCR :CSXCR :CSXCR :CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 301 301 L 301 R 301S 302 303

WF01 WATER TEMP
WF05 PH. FIELD

WF10 CONDUCTIVITY (

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM

WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM11 MANGANESE

WM12 MOLYBDENUM
Mil 1 J H J 1 V F [_

«M"4 LEAD

WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

WM21 CALCIUM. TOTAL

FIELD)

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
Q v

Br
BY

BY

BY

BY

BY

BY

BY

WM22 MAGNESIUM. TOTAL

WM23 SODIUM. TOTAL BY

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A p*

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

1 'C

Isu
1 UMHOS

lUG/L
:UG/L

lUG/L

lUG/L

lUG/L

:UG/L

lUG/L

:UG/L

•UG/L

lUG/L
:UG/L
:UG/L

. U U / L

: UG/L

•UG/L

•UG/L

UG/L

UG/L

lUG/L

lUG/L

IMG/L
:MG/L

:MG/L

117

:7. 16

:550

MO

•200

:10

:200

:5.0

•5.0

:50

'. 10

I 25

I 100

1 15

•N/A

. 53

:36

:60

:5.0

:N/A

'. 10

50

'. 180
: 110

': 64

:9.8

U
U
U

U

U

U

U

U

U

U

U

0

J
U

U

0

U

U

IN/A

IN/A

IN/A

IN/A

•N/A

•N/A

:N/A

•N/A

IN/A

IN/A
IN/A

•N/A

. rj/«

.N/A

•N/A

IN/A

IN/A

IN/A
IN/A

:N/A

:N/A

:N/A

IN/A

0 1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
0

0

0

0

0

0
0

IN/A

:N/A

:N/A

IN/A

IN/A

:N/A

:N/A

:N/A

IN/A
IN/A
IN/A
IN/A
: N/A

. N/A

IN/A
IN/A
IN/A
IN/A
N/A

IN/A
IN/A
IN/A
IN/A

0

0

0

0

0

0
0

0

0
0
0

0

0

0

0

0

0

0

0

0

0

0

0

IN/A
IN/A
IN/A
IN/A
IN/A
IN/A
IN/A
:N/A

IN/A
IN/A
IN/A
IN/A
IN/A
:N/A

N/A

IN/A
N/A

IN/A
IN/A
IN/A
IN/A
:N/A

IN/A

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

\28

•7 25

leoo
1 10

1790
: 10

1200

:5.0

Is.o
IBO
: 10
:25

12100

1570

IN/A
;40

86

•60

:5.0

IN/A
. 10

I 50

I 98

I 130

I 59

Is.o

U

U

U

U

U

U

U

U

0

U

J
U

U

0

U

U

U

I 28

I 7. 07

I 1100

I 14

I 29000

121

:510

Is.o
1 190

I 85
:30

I 140

1 75000

:8.9

:N/A

:92

: 1 4000

leo
15.0

N/A

1 10

Isi
I 91 00

:460

1210

l6. 1

U

U

0

J
U

U

0

U



COMPOUND

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

UNITS 301 301L 301R 301S302 303

WM24

WM35

WM36

WM37

WM38

WM39

WM40

WM41

WM42

WM43

WM44

WM45

WM46

WM47

WM48
UiM/lO

Wf»'7>G

WM51

WM52

WM53

WM54

WM55

WM56

WM57

WM58

ZZ01

POTASSIUM. TOTAL BY

SILVER. DISSOLVED
ALUMINUM. DISSOLVED

ARSENIC. DISSOLVED

BARIUM. DISSOLVED
BERYLLIUM. DISSOLVED

CADMIUM. DISSOLVED

COBALT, DISSOLVED

CHROMIUM. DISSOLVED

COPPER. DISSOLVED

I RON. DISSOLVED
MANGANESE. DISSOLVED

MOLYBDENUM. DISSOLVED

NICKEL. DISSOLVED

LEAD. DISSOLVED
MiiTmnMu riTccrMMcn

SELENIUM. DISSOLVED

TITANIUM. DISSOLVED

THALLIUM. DISSOLVED

VANADIUM. DISSOLVED

ZINC. DISSOLVED

CALCIUM. DISSOLVED

MAGNESIUM. DISSOLVED

SODIUM. DISSOLVED

POTASSIUM. DISSOLVED
SAMPLE NUMBER

I CAP

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
DSJ

6V

BY

BY

BY

BY

BY

BY

BY

BY

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
1 r- * r.

lLAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

:MG/L

:UG/L

:UG/L

. UG/L

:UG/L

•UG/L

:UG/L

iUG/L
:UG/L

:UG/L

:UG/L

:UG/L

:UG/L
;UG/L
:UG/L

UG/L

UG/L

.UG/L

iUG/L

•UG/L

•MG/L

^MG/L

.MG/L

:MG/L

•NA

5.0
10

200

10

200

5.0
5.0
50

10

25

100

15
N/A

60

33

5.0

N/A

.10

50

190

110

66

10

.50

•301

U

U

U

U

U

U

U

U

U

U

U

U

0

J

U

0

U

U

U

N/A 0 :N/A 0 : N/A 0 :5.0

: : : 10

: : : 200

: : : 10

: : : 200

: : ': 5 . 0

: : 'SO

'• '• -so
: : : 10

: : -2S

• : : 100

': ': '• 350

: :N/A

': '• :40

.W/A

: : :60

: :5.0

: ' :N/A

• . -10
: :50

: : ^27

: : '. 1 30

: : : : 59
:. : : :5 0

': : : :5.0

•301 :301 ̂ 301 '302

U

U

U

U

U

U

U

U

U

U

U

0

U

I
U

U

0

U

U

U

U

:. 12

: 10

:200

: 10

i200

•5.0

:5.0

•50

!io
^25

100

: 1800

:N/A

^40

:N/A

:60

:5.0

•N/A
; 10

:50

^65

i230

•89

:6.5

:8- 1
:303

U

U

U

U

U

U

U

U

U

U

0

U

I
U

U

0

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR 

COMPOUND UNITS 301 301L 301R 301S 302 303 

·------~-~~-- -------~---- ------~-~---------~---~--------------- --------~---

2202 ACTIVITY CODE NA ·CSXCR :CSXCR .CSXCR : CSXCR CSXCR · CSXCR 



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 304 305 306 307 308 309

WF01 WATER TEMP

WF05 PH. FIELD

WF10 CONDUCTIVITY (

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM

WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM11 MANGANESE

WM12 MOLYBDENUM

«JMI "J i"!'"*'. EL

WM1-5 LEAD

WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

WM21 CALCIUM. TOTAL

FIELD)

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
Dw

BY

BY

BY

BY

BY

BY

BY

BY

WM22 MAGNESIUM. TOTAL

WM23 SODIUM. TOTAL BY

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r f^r\

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

: 'C

:SU

: UMHOS

^UG/L

:UG/L

•UG/L

•UG/L

•UG/L

•UG/L

•.UG/L

:UG/L

!UG/L

UG/L

•UG/L

UG/L

. UU/ L.

:UG/L

iUG/L

!UG/L

UG/L

•UG/L

•UG/L

^UG/L

:MG/L

•MG/L

:MG/L

25

7.57

600

10

200

10

200

5.0
5.0
50

10

25

370

51

N/A

40

63

60

5.0

N/A

10

50

200

110

60

•77

U

U

U

U

U

U

U

U

U

0

U

J

21

10.62

2100

10

200

10

200

5.0

5.0

50

10

25

100

93

N/A

40

5. 1

U .60

a -5.0
0 :N/A

U : 10

U :50

20

430

73

57

U

U

U

U

U

U

U

U

U

U

0

U

J
U

U

0
U

U

U

:25

.7 .39

: 1 400
: 10

200

.10

.200

S.O

:5.0

^400
: 10
^25

: 2000

^2200

•N/A

: JIO

:330

•60
•5.0
:N/A

: 10

:50
:8900
:260

: 130

:24

U

U

U

U

U

U

U

U

0

J

U

U

0

U

U

: 17

:6.92
:550
iio
^200
: 10

.200

•5.0

•5.0

'•so
: 10

^25
:100
:15
iN/A

^40

: 17

•60

5.0

.N/A

: 10

:50

: 140

: 110

:61

•7.9

U

U

U

U

U

U

U

U

U

U

U

0
U

J
U

U

0

U

U

M8
•6.97

:680

: 10

:200

MO

^200

:5 0

SO

•so
: 10

:25

': 100

: 15

: N/A
:40

:3.0

:60

•5.0

:N/A

: 10

^50

26

:62

:46

: 14

U

U

U

U

U

U

U

U

U

U

U

0

U

U

U

U

0

U

U

: 18

•6.56

: 1400

: 10

•470

•59

:210

•5.0

•6.9

'so
': 10

^25

: 12

!200

:N/A

•61

:680

;eo
•5.0

:N/A
:. 10

'.SO

:8SO

•220

.64

•63

U

U

U

U

U

0

J
U

U

0

U

U



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 304 305

ACTIVITY: 0-CSXCR

306 307 308 309

WM24 POTASSIUM. TOTAL BY ]

WM35 SILVER. DISSOLVED
WM36 ALUMINUM, DISSOLVED
WM37 ARSENIC, DISSOLVED
WM38 BARIUM. DISSOLVED
MM39 BERYLLIUM, DISSOLVED
WM40 CADMIUM, DISSOLVED
WM41 COBALT. DISSOLVED

WM42 CHROMIUM. DISSOLVED
WM43 COPPER. DISSOLVED

WM44 IRON. DISSOLVED

WM45 MANGANESE. DISSOLVED
WM46 MOLYBDENUM. DISSOLVED

WM47 NICKEL. DISSOLVED

WM48 LEAD. DISSOLVED
yyM/iu /VMT l»«O*jy . DI SSGLVED

WM50 SELENIUM. DISSOLVED
WM51 TITANIUM. DISSOLVED

WM52 THALLIUM. DISSOLVED
WM53 VANADIUM. DISSOLVED
WM54 ZINC, DISSOLVED

WM55 CALCIUM, DISSOLVED
WM56 MAGNESIUM. DISSOLVED

WM57 SODIUM. DISSOLVED
WM58 POTASSIUM. DISSOLVED

ZZ01 SAMPLE NUMBER

CAP

BY I CAP
BY ICAP

BY ICAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP

BY ICAP
BY ICAP
BY ICAP

BY ICAP

BY ICAP

BY ICAP
BY ICAP
ow T c- » r%LJ » i ̂ Ar

bY H,AP

BY ICAP
BY ICAP

BY ICAP
BY ICAP
BY ICAP

BY ICAP
BY ICAP

BY ICAP

:MG/L
:UG/L

:UG/L

:UG/L

:UG/L

:UG/L

:UG/L

:UG/L

:UG/L

^UG/L

:UG/L

!UG/L

:UG/L

lUG/L
:UG/L

. UG/ L

:UG/L

•UG/L

: UG/L

'•.OG/L

!UG/L

:MG/L

IMG/L
•MG/L

:MG/L

:NA

5.0

10

200

10

200
5.0
5.0
50
10
25

100

15
N/A

40

20
60
5.0
N/A

:10

!50

!l60

: 110

^60

.7.9

:5.0

•304

U
U

U
U

U

U
U

U
U

U

U

U

0
U

J
U

U

0
U

U

U

•110
•10
:200

!io
:200

:5.0

^5.0

':50

•10

:25

•100

!15
:N/A

•40

•N/A

:60

:5.0

:N/A

!io
'-.so
'.20
•390

•5.0
^58
:110

•305

U
U

U
U

U
U
U
U
U
U

U

0

U

I
U

U

0
U

U

U

U

:11

•10

:200

:10

200

:5.0

:5.0

'.400
!io
':2S

MOO

!2200
!N/A
•320
.29
:bO

:5.0

:N/A

:10

•50
:6400

'.270
• 130
^25

•12

3̂06

U
U

U
U
U
U

U

U

U

0

J
U

U

0

U

U

!5.0
•10

:200
:10
.200
:5.0
•5.0
•50
ho
•!25

•100
•15
:N/A

•43

•14
:60

:5.0

:N/A

•10

,:50

:140

M10

:65
:8. 1

:5.0

•307

U

U

U

U

U

U

U

U

U

U

U

U

0

J
U

U

0

U

U

U

:5.0
iio
•200
•10

•200
:.5.0
':5.0
'•.so
ho
!25

:100
:15
!N/A
;/io
:M/A

^60

;B.O
;W/A
: 10

.50
:31

!67

!BO
•15

.5.0
:308

U

U

U

U

U

U

U

U

U

U

U

U

0

U
I
U

U

0

U

U

U

^27

:10

2̂00
^37

•210
^5.0
•5.0
':50
:10
':25

7̂900

I170

:N/A

•40

:4.1

•60
.5.0
•N/A

•10

^50

:520

i230
•67

!68
!28
!309

U

U

U
U

U
U
U

0
U
U

U

U

0

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 304 305 306 307 308 309

2202 ACTIVITY CODE : NA : CSXCR :CSXCR : CSXCR :CSXCR :CSXCR : CSXCR



COMPOUND

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

UNITS 309D 309L 309R 309S 310 311

WF01

WF05

WMO

WM01

WM02

WMO3

WM04

WM05

WM06

WMO 7

WM08

WM09

WM10

WM11

WM12
U.'M1 J

towiM
WM15

WM16

WM17

WM18

WM19

WM20

WM21

WM22

WM23

WATER TEMP
PH. FIELD

CONDUCTIVITY (FIELD)

SILVER
ALUMINUM

ARSENIC

BARIUM

BERYLLIUM

CADMIUM
COBALT

CHROMIUM

COPPER

IRON

MANGANESE

MOLYBDENUM
M i r I- c i_

LEAD

ANTIMONY

SELENIUM

TITANIUM

THALLIUM

VANADIUM

ZINC

CALCIUM. TOTAL

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
Qv

Br
BY

BY

BY

BY

BY

BY

BY

MAGNESIUM. TOTAL

SODIUM. TOTAL BY

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r * r.

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

• 'C :

iSU :

: UMHOS :

:UG/L :
:UG/L ':

•UG/L :

:UG/L :

:UG/L

•UG/L

•UG/L

:UG/L

•UG/L

•UG/L

:UG/L
:UG/L

. u G / L

: UO/L

.UG/L

•UG/L

UG/L

:UG/L

:UG/L

.UG/L

•MG/L

•MG/L

•MG/L

: 10 U : ':

: 420 :

:59 : :

:210 ! :

:5 0 U ! ':

:8.0 : :

iso u ; '•
MO U ': ':

•25 U : ':

'. 1 2 •

i 200 ': '•

:N/A 0 :

. -49 : :

.650 J :

:60 U \ ':

:5 0 U : :

:N/A 0 :

•10 U :

50 U : ;

! 830 : ;

220 :
: 64 ': ':

•63 ': :

: :. 15
: :6 78

: 9̂00

: -10

: :200

': '.25

': 200

': .5.0

: : 5 0

: :50

: :10

: : 25
:. : 750
: ': 120

'N/A
40

: :23

: \GO

: :5.0

: :N/A

: : 10

i50

: :94

: :210

: :72

: '.5.0

U

U

U

U

U

U

U

U

0

U
J
U

U
0

U

U

U

:. 17
:. 6 . 56

•1100

': 10

: 1800

^64

•200

•5.0
• 1 1

•50
10
•25

•51
6900

:N/A

.64

:5000

.60

.50

:N/A

: 10

^50

:530

:470

:220

:50

U

U

U

U

U

U

0

J

U

U

0

U

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 309D 309L 309R 309S 310 311

WM24 POTASSIUM. TOTAL BY ]

WM35 SILVER. DISSOLVED

WM36 ALUMINUM. DISSOLVED
WM37 ARSENIC. DISSOLVED
WM38 BARIUM. DISSOLVED
WM39 BERYLLIUM, DISSOLVED

WM40 CADMIUM, DISSOLVED

WM41 COBALT. DISSOLVED

WM42 CHROMIUM, DISSOLVED
WM43 COPPER. DISSOLVED

WM44 IRON, DISSOLVED

WM45 MANGANESE, DISSOLVED

WM46 MOLYBDENUM. DISSOLVED

WM47 NICKEL, DISSOLVED

WM48 LEAD. DISSOLVED
WU/l^J /HiriMDMV riTCOOlWcn

*'WoC SELEhiluM. DISSOLVED

WM51 TITANIUM. DISSOLVED

WM52 THALLIUM. DISSOLVED
WM53 VANADIUM. DISSOLVED

WM54 2 INC. DISSOLVED

WM55 CALCIUM. DISSOLVED

WM56 MAGNESIUM. DISSOLVED
WM57 SODIUM, DISSOLVED
WM58 POTASSIUM, DISSOLVED

Z201 SAMPLE NUMBER

[CAP

BY ICAP

BY ICAP

BY ICAP
BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY I LAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

•MG/L

•UG/L

:UG/L

: UG/L

iUG/L

•UG/L

!UG/L

!UG/L

: UG/L

•UG/L

. UG/L

•UG/L

^UG/L
;UG/L

iuG/L

. UG/L

•UG/L

iUG/L

•UG/L

' UG/L

•MG/L

!MG/L
•MG/L

•MG/L

!NA

:28

: 10

.200

.37

!210

•s.o
.5.0
:SO

:10

:25

6200

: 180

•N/A

:40

'•3.3

:5.0

!N/A
• 10
•50

•550
i240

^70

: 71

^30

•309

U

U

U

U

U

U

U

0

U

U

U

0

U

U

• 10
:200

:36

•210

•5.0

•5.0

\50

: 10

^25

•7900

: 170

N/6.

•43

: 3.3

60

.5.0

.N/A

: 10

:50

:520

^220
:66

^66

^28

:309

U :50

U -2000

.40

': 2000

u ;so
U :50

u !soo
U :200

U :250

' 1000

•500

0 -N/A

^500

'20

U : bUO

u • 10
0 :. N/A

U :50

U :500

:500

N/A
:N/A

N/A

:N/A

•309

-.44

^2200

•40

:2400
:.51
!57

!550

•210
;. 260

:8700

•7^Q

0 :N/A

•560

^22

:570

:6. 1

0 N/A

:46

•sso
• 1100

0 .N/A

0 :N/A

0 :N/A

0 :N/A
:. 309

•5.8
:. 10

•200

: 17

:200

•5.0

:5.0

:50

: 10

^25

^510

: 130

o !N/A
.40

:3.0

^60

:5.0

0 :.N/A

: 10

^50

:290

0 ^220

0 -77

0 :5.0

0 :5 7
:. 310

U

U

U

U

U

U

U

U

0

u
u
u
u
0

u
u

u

'.6.9

^10

^200

^34

•200

•5.0
•5.0
:50

: 10

;25
•9300

.340

:N/A

•40

•3.0

•60

:5.0

:N/A

: 10

:50

.20

: 160

•47

•5.0

:5.0

:311

U

U

U

U

U

U

U

U

0

u
u
u
u
0

u
u
u

u
u



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 309D 309L 309R 309S 310 311

2202 ACTIVITY CODE : NA •CSXCR :CSXCR : CSXCR : CSXCR : CSXCR ': CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 312 314 315 316 317 318

WF01 WATER TEMP

WF05 PH. FIELD
WF10 CONDUCTIVITY (FIELD)

WM01 SILVER
WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM

WM06 CADMIUM
WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM1 1 MANGANESE

WM12 MOLYBDENUM

UIUM )̂ •'JI'YEL

WM14 LEAD

WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

WM21 CALCIUM. TOTAL

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
D W

BY

BY

BY

BY

BY

BY

BY

BY

WM22 MAGNESIUM. TOTAL

WM23 SODIUM. TOTAL BY

I CAP

I CAP

I CAP

I CAP

ICAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A n

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

: 'C

isu
• UMHOS

•UG/L

:UG/L

!UG/L

iUG/L

iUG/L

iuG/L

:UG/L

:UG/L

:UG/L

iuG/L
:UG/L

UG/L

. UU/ l_

. UG/L

•UG/L

•UG/L

•UG/L

!UG/L

•UG/L

iuG/L

:MG/L

:MG/L

IMG/L

: 16

:6.4S

i700

•10

^200

: 110

:200

•5.0

:37

.350

: 10

:28

:se
:370
;N/A

. 630

.9300

-.60

:5.0

:N/A

: 10

!50

:26

i270

.87

:7.3

U :

U :

U :

U :

U

U

0

J

U

U

0

U

U

25
7. 15

:470

10

•2800

14

•200

:5.0
:5.0

:85

: 10

:78

': 1 1 000
: 1400
:N/A

: 63

. 1700
:60

:5.0

:N/A

: 10

:50

•470

: 150
•68

:5.0

U

U

U

U

U

U

0

J
U

U

0

U

U

U

•25

^7.05

:420

!io
•2900

: 14

2̂00

^5.0

':8.6

^56
:10

! 140

: 1 5000

: 1800

.N/A

: /O

:3800

:60

is o
:N/A

: 10

•so
i560

il20

: 71

'•s.o

.20

.6.93

.600
U MO

5̂200
:46

U :200

U -5.0

.30

': 170

U : 10

.240

\67

.9000

0 :N/A

': 170

J :8200

u ;ee
U '.SO

0 :N/A

U : 10

U :SO

:2SOO

i45O

.270

U :S.O

.20

':7 11

!700

U : 10

14100

':8S

U :. 200

U '.S.O

':26

:S3

U : 10

:44

.:66

:8900

0 :N/A

'•60

J : 1 0000

U ':60

U -.5.0

0 iN/A

U : 10

U :50

: 1400

i450

^270

U \S.O

U

U

U

U

U

0

J
u
u
0

u
u

u

: 17

•7.04

:550

: 10

2̂00

: 10

•200

•5.0
':5.0
.SO
'. 10

:2S

:170

:46

:N/A

52

63

60

•so
N/b

': 10

^50

: 180
': 110

.62

9 S

U

U

U

u
u
u
u
u
u
u

0

J
u
u
0

u
u



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 312 314 315 316 317 318

WM24 POTASSIUM. TOTAL BY ]

WM35 SILVER. DISSOLVED
WM36 ALUMINUM, DISSOLVED
WM37 ARSENIC. DISSOLVED
WM38 BARIUM. DISSOLVED
WM39 BERYLLIUM. DISSOLVED

WM40 CADMIUM, DISSOLVED
WM41 COBALT. DISSOLVED
WM42 CHROMIUM. DISSOLVED

WM43 COPPER. DISSOLVED

WM44 I RON, DISSOLVED
WM45 MANGANESE, DISSOLVED

WM46 MOLYBDENUM, DISSOLVED
WM47 NICKEL. DISSOLVED

WM48 LEAD. DISSOLVED
vtf /( Q AM T j Mn»i y , £ I S SCL V E D

WM5C SELENIUM. DISSOLVED
WM51 TITANIUM. DISSOLVED

WM52 THALLIUM. DISSOLVED
WV53 VANADIUM, DISSOLVED

WM54 ZINC. DISSOLVED

WM55 CALCIUM, DISSOLVED
WM56 MAGNESIUM. DISSOLVED
WM57 SODIUM. DISSOLVED
WM58 POTASSIUM. DISSOLVED
ZZ01 SAMPLE NUMBER

CAP
BY ICAP
BY ICAP
BY ICAP
BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
BY ICAP

BY ICAP
BY ICAP
Ow Tc-^rv

BY ICAP

BY ICAP

BY ICAP

BY ICAP
BY ICAP
BY ICAP

BY ICAP
BY ICAP

BY ICAP

IMG/L
:. UG/L

:UG/L

:UG/L

:UG/L

:UG/L

:UG/L

•UG/L

•UG/L

: UG/L
:UG/L

•UG/L

•UG/L

:UG/L

•UG/L

. uG/'L
:UG/L

':UG/L

•UG/L

lUG/L

:UG/L

!MG/L
IMG/L
!MG/L
:MG/L
:NA

-.9.8

-.10

!200
:10

:200
:5.0

.27

.360
': 10
•25

:100

:180
IN/A
:620
•60
. 60

':5.0
•N/A

: 10
:.50
123000

:270
:88

:7.6

:10

'•.3^2

U

u
u
u
u

u
u
u

0

u

u
0

u
u

!5.3
":10

.200
:10

•200
:5.0
:5.0

155
•10
•25

-.100
•96
!N/A
:43

•74

•60

.5.0

IN/A
;io
:.50
;i7o
:93
:40

:5.0

':5.0

•314

U

U

U

U

U

U

U

U
U

0

u

U
0

u
u

u
u

.5.9
:10

1200

MO

:200

.5.0

.5.0
•50

:10
•25
•IQO
•45
:N/A

:40

'.9.3

.bO

•5.0

:N/A

•10
'.50
;2£)
:46

.35

'.5.0

:5.0

1315

U

U

U

U

U

U
U

U
U

U

0
U

U

u
0
u
u
u

u
u

12
10

200
10

200
5.0
:5.0
50
MO

'.25
:100
:70

:N/A

:40

'•46

.60

:5.0
IN/A
!io
:50

1450

.61

.62
•5.0
.7.5
!316

U
U
U
U
U
U
U

U

U

U

0

u

u
u
0

u
u

u

: 10
•10

!200
•51

!200
'.5.0
':5.0
':50
!lO

•25

•100
!43
•N/A
'.40
•3.0
•60
•5.0
:N/A

•10

'.50
.20
•84

.89

.5.0
•7.0
•317

U
U

U
U
U

U

U

U

U

0

U

U

U

U

0

U

U

U

U

:5.0

ho
1200
ilO

1200
':5.0

:5.0

'.50
•10

\25
•100
•22
:N/A
•86
\28
•60

:5.0
•N/A

•10

:5O

•160

l l l O
•64

!9.8
:5.0
•318

U
U
U
U
U

U

u
u
u
u
u

0

u
u
0

u
u

u



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 312 314 315 316 317 318

Z202 ACTIVITY CODE NA :CSXCR :CSXCR :CSXCR :CSXCR : CSXCR :CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 318L 318R 318S 319 319L 319R

WF01 WATER TEMP

WF05 PH. FIELD

WF10 CONDUCTIVITY (

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM
WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM1 1 MANGANESE

WM12 MOLYBDENUM
U>M 1 '-' M ' ' U' r '

iVM14 LE"D

WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

WM21 CALCIUM. TOTAL

FIELD)

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BV
Dw

6r
BY

BY

BY

BY

BY

BY

BY

WM22 MAGNESIUM. TOTAL

WM23 SODIUM. TOTAL BY

I CAP

ICAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A PS

ICAk

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

': 'C :

!su '•
: UMHOS :

•UG/L !

•UG/L :

iuG/L :

lUG/L :

•UG/L :

•UG/L :

iuG/L :

UG/L :

•UG/L :

UG/L .
:UG/L :

UG/L

. u G / 1_

UG/L

•UG/L :

•UG/L :

UG/L :

•UG/L :

UG/L :

•UG/L .

•MG/L :

:MG/L :

'•MG/L :

:. :. : 1 9

: :. 7 54

: : : 650

: : MO

: : i 200

: : 1 0

: '. : 200:. ; • 5 . o
\ : -5.0

'. ': 50
: '• : 10

: : !25

: : : 1 40

': '. : 22

: :. :.N/A

•40

-. 43

: : "60

: ': :5.0

: : :N/A

: : : 10

': : :. 50

: :. 1 70

: : "120

: : :77

: : : 1 4

U : :

U : :

U ': :

U : :

U : :

U : :

U : :

U : !

U : :

U : :

0 : '.

a '•
J : :

U : :

U :

0 : :

U : :

U : :



COMPOUND

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

UNITS 318L 318R 318S 319 319L 319R

WM24 POTASSIUM. TOTAL BY 1

WM35 SILVER, DISSOLVED

WM36 ALUMINUM, DISSOLVED

WM37 ARSENIC. DISSOLVED
WM38 BARIUM. DISSOLVED

WM39 BERYLLIUM. DISSOLVED

WM40 CADMIUM, DISSOLVED
WM41 COBALT. DISSOLVED

WM42 CHROMIUM. DISSOLVED
WM43 COPPER. DISSOLVED

WM44 IRON. DISSOLVED

WM45 MANGANESE, DISSOLVED
WM46 MOLYBDENUM. DISSOLVED
WM47 NICKEL. DISSOLVED

WM48 LEAD, DISSOLVED
wa/to A>;T TUQMV .DISSOLVED

WM5G SELENIUM, DISSOLVED

WM51 TITANIUM. DISSOLVED

WM52 THALLIUM, DISSOLVED

WM53 VANADIUM. DISSOLVED
WM54 ZINC. 01 SSOLVED

WM55 CALCIUM, DISSOLVED

WM56 MAGNESIUM. DISSOLVED

WM57 SODIUM. DISSOLVED

WM58 POTASSIUM. DISSOLVED
ZZ01 SAMPLE NUMBER

CAP

BY I CAP
BY I CAP
BY I CAP
BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP
O*-' T <"• f> r\u i A vr\r

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

•MG/L

lUG/L

lUG/L

lUG/L

•UG/L

•UG/L
;.UG/L

lUG/L

lUG/L

': UG/L

•UG/L

•UG/L

•UG/L
:UG/L

lUG/L

. uG/L

.UG/L

•UG/L

•UG/L

: UG/L
lUG/L

•MG/L

IMG/L
IMG/L
IMG/L
:NA

N/A

N/A

10

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

61
. i>i/A

.5.0
IN/A
lio
•N/A
:N/A

•N/A

•N/A

:N/A

•N/A

•318

0

0
U

0
0

0
0
0

0
0
0
0
0

0

U
0

U
0
0

0
0
0

0

•N/A
•N/A

^40
:N/A
:N/A

•N/A

:N/A

!N/A
:N/A

:N/A

•N/A

:N/A

:N/A

i20

: to/A

•10
:N/A

!50

IN/A
•N/A

:N/A

:N/A

•N/A

:N/A

1318

0

0

0

0

0

0

0
0

0
0
0

0

U

0

0
0
0
0

0
0

•N/A
:.N/A

•38
:N/A

:N/A

:N/A

:N/A

:N/A

:N/A

:N/A

IN/A
:N/A

•N/A

:50

:N/A

:5.3

•N/A

:73

•N/A

:N/A

•N/A

IN/A
IN/A
•N/A

1318

0

0

0
0
0
0

0
0
0
0
0
0

0

0

- o
0
0
0
0
0

I7.0

•10

1200
lio
1200
:5.0

':5.0
150

:10
•2S
:100

•15

:N/A

•40

14.4

:60

:5.0

:N/A

:10

I 50

.450
:. 120
181
1 45
:6.4
':319

U

U

U

U

U

U

U

U

U

U

U

0

U

U

U

U

0

U

U

:10

1200
IN/A
1200
15.0

15.0
150

lio
125
': 140

•19

IN/A
•40

IN/A
1 60
IN/A
:N/A

IN/A
I 50

:170

.120

.77

.14

:7.4

.319

U

U

0

U

U

U

U

U
U

0
U

0
U

0
0
0
U

150
1 2000
IN/A
12000
Iso
:50

1500
1200
1250
liooo
I 500
:N/A

1 500

IN/A
I 500
:N/A
IN/A
IN/A
I 500
:500

:N/A

IN/A
IN/A
:N/A

:319

0

0

0

0

0

0

0
0
0

0



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 318L 318R 318S 319 319L 319R

2202 ACTIVITY CODE : NA :CSXCR :CSXCR :CSXCR CSXCR CSXCR :CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 319S 320F 321F 322F 323F 324

WF01 WATER TEMP

WF05 PH. FIELD

WF10 CONDUCTIVITY (FIELD)

WM01 SILVER

WM02 ALUMINUM

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM

WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM1 1 MANGANESE

WM12 MOLYBDENUM

uiui 3 ••JJIKE.L

WM14 LEAD

WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM

WM18 THALLIUM

WM19 VANADIUM

WM20 ZINC

WM21 CALCIUM. TOTAL

BY
BY
BY

BY
BY

BY
BY

BY

BY

BY

BY

BY
D w

BY

BY

BY

BY

BY

BY

BY

BY

WM22 MAGNESIUM. TOTAL

WM23 SODIUM. TOTAL BY

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T /" A r*.

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

: 'C :

:SU :

: UMHOS :

•UG/L !

•UG/L :

:UG/L :

:UG/L :

iUG/L :

:UG/L :

:UG/L :

•UG/L :

!UG/L :

:UG/L !

•UG/L :
:UG/L :

. UG/L .

.UG/L .

•UG/L :

!UG/L ::UG/L ;
•UG/L :

UG/L ;
.UG/L :

•MG/L :

:MG/L :

•MG/L :

: 10

:200

:10

:200

:5.0

:5.0

:50

: 10

:25

: 100
:. 15

•N/A

. 40

:N/A

!eo
'.5.0

:N/A

: 10

:50

^20

•50

.50

's o

U :

u :

U :

U

U '•

U

U

u
u
Li

U

0

U

I

U

U

0

u
u
u
u
u
u

10

200

10

:200
:5.0

:5.0

:50

: 10

^25

: 100

: 15

:N/A

i4U

.N/A

!eo
:5 0

N/A

: 10

50

20

:5 0

.50

•5.0

U

U

u
u
u
u
u
u
u
u
u
0

u
I
u
u
0

u
u
u
u
u
u

: 10

:200

: 10

.200

•so
.5.0

•so
: 10
:.25

': 100

115
:N/A
:40

:3.2

'.60

.50
:N/A

^ 10

:50

!20

:50

.5.0
•5.0

U
U
U

U

U

U

u
u
u
u
u
0

u
J
u
u
0

u
u
u
u
u
u

: 10

•200

': 10

:200

.:5.0

:5.0

i50
; 10

•25

: 100

•15

:N/A
:40

:N/A

:60

:5.0

•N/A

. 10

:50

!20
:5.0

:5.0

'.5.0

U

U

U

U

U

U

u
u
u
u
u
0

u
I
u
u
0

u
u
u
u
u
u

•15

:7. 10

^700

•10

•200

': 10

:200

'.5.0

.5.0

^50

: 10

^25

: 100

.15

:N/A

:51

:37

:60

•5.0
:N/A

' 10

:50

: 160

•110

•62

:9.2

U

U

U

U

U

U

U

LI

U

U

u
0

J
u
u
0

u
u



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 319S 320F 321F 322F 323F 324

WM24 POTASSIUM. TOTAL BY

WM35 SILVER, DISSOLVED
WM36 ALUMINUM. DISSOLVED
WM37 ARSENIC. DISSOLVED
WM38 BARIUM. DISSOLVED
WM39 BERYLLIUM. DISSOLVED
WM40 CADMIUM. DISSOLVED

WM41 COBALT, DISSOLVED

WM42 CHROMIUM. DISSOLVED
WM43 COPPER. DISSOLVED

WM44 IRON. DISSOLVED

WM45 MANGANESE, DISSOLVED

WM46 MOLYBDENUM. DISSOLVED
WM47 NICKEL, DISSOLVED

WM48 LEAD, DISSOLVED
IUM/IO AMI TMQ»jy .DISSOLVED

WMGO SELENIUM. DISSOLVED
WM51 TITANIUM. DISSOLVED

WM52 THALLIUM. DISSOLVED
WM53 VANADIUM. DISSOLVED
WM54 ZINC. DISSOLVED

WM55 CALCIUM. DISSOLVED
WM56 MAGNESIUM. DISSOLVED

WM57 SODIUM. DISSOLVED
WM58 POTASSIUM. DISSOLVED
ZZ01 SAMPLE NUMBER

I CAP
BY
BY
BY
BY
BY

BY
BY

BY

BY
BY

BY
BY

BY
BY

SV
bv
BY

BY
BY

BY
BY

BY
BY

BY

I CAP
I CAP
I CAP
I CAP
I CAP
ICAP

I CAP

ICAP
ICAP
ICAP

ICAP
ICAP
ICAP
ICAP
T r- * »"*
L U«'

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

:MG/L

:UG/L

:UG/L

:UG/L

:UG/L

iUG/L

^UG/L

:UG/L

;UG/L
!UG/L

:UG/L

:UG/L

:UG/L

•UG/L

:UG/L

ijG/'L

:UG/L

•UG/L

'.UG/L
!UG/L
!UG/L
•MG/L

•MG/L

:MG/L

•m/L
:NA

:52

:2000

:N/A 0

•2000
•46

:S&

.470
:180

•240
: 1100

:490

:N/A 0

•490

:N/A 0

. *?7C

^N/A o
!N/A o
•N/A 0

4̂80
6̂40

•N/A 0

:N/A 0

. N/A 0

!N/A o
;si9

5.0 U :5.0

:1O

:200

:10

•200

:5.0

:5.0

:50

:10

^25

: 100

:15

JN/A
:40

:3.0

:bU

:5.0

iN/A

: 10

:50

:20

:S.O

.5.0

•s.o
:5.0

320 :321

U
U
U

U
U
U
U

U

U
U

U
U

0
U
U

U

U

0
U

U

U

U

U

U

U

:5.0

: 10

:200

:10

2̂00

:5.0

:B.O

:50

•10

•25

:100
•15
:N/A
:40

•3.0
:60

:5.0

!N/A
!io
•50
•20
:5.Q
':5.0
:5.0
:5.0
.322

U
U
U
U
U

U
U

U

U

U

U
U

0

U

U

U

U

0

U
U

U

U

U

U
U

!5.0
•10

.200
:10

:2OO

!5.0

.5.0

•50

MO

.:25

: 100
h5

.:N/A

\40

.3.0

•60

:S.O

:N/A

: 1O

.50

.20
•5.0
.:5.0
:'5.0
!5.0
^323

U
U
U
U
U
U
U

U

U
U

U

U

0

U

U

U

U

0

U

U

U

U

U

U

U

':5.0

MO
.200
:10

2̂00
^5.0

\5.0
5̂0
:10

:25
: 100

M5
:N/A

^88
:28

•60

:5.0

•N/A

:W

•50

\\7Q

•110

^65
•9.7

.5.0
':324

U
U

U
U

U

U

U

U
U

U

U

U

0

U

U

0
U

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 319S 320F 321F 322F 323F 324

2Z02 ACTIVITY CODE :MA :CSXCR :CSXCR :CSXCR :CSXCR :CSXCR :CSXCR



COMPOUND

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

UNITS 324F 325F 400 402 403 403L

WM02
WM03

WM04

WM05

WM06

WM07

WM08

WM09

WM10

WM11

WM12

WM13

WM14

WM15

WM16
UlkJM ,'

WM 1 8

WM19

WV20

WM21

WM22

WM23

WM24

WM35

WM36

WM37

ALUMINUM

ARSENIC

BARIUM

BERYLLIUM
CADMIUM

COBALT

CHROMIUM

COPPER

IRON

MANGANESE

BY

BY
BY
BY
BY
BY
BY

BY

BY

BY

MOLYBDENUM BY

NICKEL

LEAD

ANTIMONY

SELENIUM
TIT /mi uy

THALLIUM

VANADIUM

ZINC

CALCIUM.

MAGNESIUM

BY

BY

BY

BY
D w
I_V 1

BY

BY

BY

TOTAL BY

. TOTAL

SODIUM. TOTAL BY

POTASSIUM . TOTAL

SILVER. DISSOLVED
ALUMINUM,

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A r\

ICpP

ICAP

ICAP

ICAP

BY ICAP

ICAP

BY ICAP

BY ICAP

DISSOLVED BY ICAP

ARSENIC. DISSOLVED BY ICAP

:UG/L :

UG/L :

•UG/L ':

UG/L

!UG/L

•UG/L

!UG/L

•UG/L

:UG/L

:UG/L

:UG/L

•UG/L

:UG/L
:UG/L
:UG/L

. Li u / 1_

. UG/L

•UG/L

:UG/L
:MG/L

MG/L

MG/L

'MG/L
•UG/L

:UG/L

!UG/L

200

10

200
:5.0

5.0

:50

: 10

:25

: 100

: 15

:N/A

•40

:N/A

:60

5.0

. ivi/A

. 10

:50

.27

•5 0

:5.0

•5.0

'.5.0

: 10

:200

: 10

U :

U :

U

U

U

U

U

U

U

U

0

U

I
U

U

0

U

U

U

U

U

U

U

U

U

200
10
200
.5.0

:5.0
:50

; 10
•25

: 100

: 15

:N/A

•40

:N/A

'.60

•5.0

: i\J/ A

10

•50

:20
:5 0

^5.0

•50

:5 0

U : ! : !

U .; : ! :

U ': \ : ':

U : : : :

U : : ':

U : : ! :

U : : : :

U : : : :

U : : : :

U : : : :

0 : • :

U : ': : ':

I : : i

u • • ;
u '. '. •
U : :

U : : . :

U : . : :

U : : :

U : : '. ':

U : ': ':

U : : ':

U : : :



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 324F 325F 400 402 403 403L

WM38
WM39

WM40
WM41

WM42

WM43

WM44

WM45

WM46

WM47

WM48

WM49

WM50

WM51

WM52
UIMI-, -t

WM54

WM55

WM56

WM57

WM58

2201

2202
Z299

BARIUM. DISSOLVED

BERYLLIUM, DISSOLVED
CADMIUM. DISSOLVED
COBALT. DISSOLVED

CHROMI UM . D I SSOL VED

COPPER. DISSOLVED

IRON. DISSOLVED

MANGANESE. DISSOLVED

MOLYBDENUM. DISSOLVED
NICKEL. DISSOLVED

LEAD. DISSOLVED

ANTIMONY. DISSOLVED

SELENIUM. DISSOLVED

TITANIUM. DISSOLVED

THALLIUM,DISSOLVED
UAMftr*>TIH« niccrti wen

ZINC . DISSOLVED

CALCIUM. DISSOLVED

MAGNESIUM. DISSOLVED

SODIUM. DISSOLVED
POTASSIUM. DISSOLVED

SAMPLE NUMBER

ACTIVITY CODE

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
D "
LJ >

BY

BY

BY

BY

BY

SAMPLE COLLECTION DATE

I CAP

I CAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r- * rs
i ^- >~* f

ILAP

ICAP

ICAP

ICAP

ICAP

& BATCH NUMBER

JUG/L

:UG/L

:UG/L

!UG/L

iuG/L

iuG/L

•UG/L

:UG/L

!UG/L

•UG/L

UG/L

:UG/L

'UG/L

•UG/L

UG/L

UU/ 1_

. Ub/L

:MG/L

•MG/L
:MG/L

•MG/L

NA

:NA

:DT.

:200

•5.0
•5.0

^50
: 10

:25

: 100

: 15

:N/A

:40

:3.0

:60

•5.0

:N/A

10

. ;3u

20

:5.0

':5.0

:50

^5.0

:324

.CSXCR

U : : : : :

U : : : : :

U : : : : •

U : : : : :

U : : : : :

U : : ': ': •

U : . ! ': ':

U : : : : :

0 i : : : :

u : : • • ;
u '. ' : ; ;
U : : : : :

U : : : : :

0 : : ': ': '.

LI : : ' :

u : : . :

U . . : : :

u ; : ; ,: ;
U : : : ': :

U : : : '. ':

U : : : . :

^325 :400 :402 .403 ': 403

•CSXCR : CSXCR : CSXCR : CSXCR : CSXCR
; ; *** ; *** *tr ; t«*



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 324F 325F 400 402 403 403L

AM01 PARTICULATE LEAD IN AIR BY HI VOL.

AM02 SILVER
AM03 ALUMINUM
AM04 ARSENIC

AMOS BARIUM
AM06 BERYLLIUM
AM07 CADMIUM

AM08 COBALT

AM09 CHROMIUM

AM10 COPPER
AM11 IRON
AMI 2 MANGANESE

AM13 NICKEL

AM 14 ANTIMONY

AM15 SELENIUM
Al«1 A r I T AklTIIU

AM 17 THALLIUM

AM 18 VANADIUM

AM19 MOLYBDENUM

AM20 ZINC
AM21 CALCIUM

AM22 MAGNESIUM

AM23 SODIUM
AM24 POTASSIUM

AM25 TIN
WM01 SILVER BY ICAP

:UG/M3:
: UG/M3 :

!UG/M3:
: UG/M3 :

: UG/M3 :

: UG/M3 :

: UG/M3 :

:UG/M3:

:UG/M3:

:UG/M3:

: UG/M3 :

:UG/M3:

:UG/M3:

!l)G/M3:

: UG/M3:

:Uli/M3:

.\)G/m'.

•UG/MSi

;UG/M3!

•UG/M3:

•UG/M3!

•UG/M3!

•UG/M3:

:UG/M3!

a"G/L hO U

: ATTACHMENT
:. ATTACHMENT

: ATTACHMENT

ATTACHMENT
ATTACHMENT

•ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

Al IAL.HMtNI

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

10 U :

: ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT
ATTACHMENT
•ATTACHMENT

': ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT
:. ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

'ATTACHMENT
ATTACHMENT
ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

• ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

: ATTACHMENT

• ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

': ATTACHMENT

ATTACHMENT

ATTACHMENT
•ATTACHMENT

I ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

': ATTACHMENT

: ATTACHMENT
•ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

: ATTACHMENT

i ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 404 406 407 408 408L 409

AM01

AM02

AM03
AM04

AM05
AMO6

AM07

AMOS

AMOS

AM10

AM11

AMI 2

AM13

AM14

AM15

AMI 6

AM17

AM18
AM19

AM20
AM21
AM22

AM23
AM24

AM25
ZZ01

PARTICULATE LEAD IN AIR BY HIVOL
SILVER
ALUMINUM
ARSENIC
BARIUM
BERYLLIUM
CADMIUM

COBALT

CHROMIUM

COPPER
IRON

MANGANESE
NICKEL
ANTIMONY
SELENIUM
1 1 7 A.M T tjtf

THALLIUM

VANADIUM

MOLYBDENUM

ZINC
CALCIUM

MAGNESIUM
SODIUM

POTASSIUM
TIN

SAMPLE NUMBER

: UG/M3

! UG/M3

: UG/M3

! UG/M3
'. UG/M3
: UG/M3

: UG/M3

•UG/M3

': UG/M3

': UG/M3

: UG/M3

: UG/M3

!UG/M3

!UG/M3

: UG/M3

. UG/ nrl3

:UG/M3

! UG/M3

: UG/M3

• UG/M3

!UG/M3

: UG/M3

': UG/M3

!UG/M3

: UG/M3

:NA

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

"ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

:404

: ATTACHMENT
: ATTACHMENT

: ATTACHMENT

•ATTACHMENT
•ATTACHMENT

•ATTACHMENT

•ATTACHMENT
•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

': ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•406

•ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

': ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

': ATTACHMENT

': ATTACHMENT
•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

': ATTACHMENT

: Al lACHMtNl

': ATTACHMENT

: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•407

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

': ATTACHMENT
• ATTACHMENT

: ATTACHMENT

•ATTACHMENT

! ATTACHMENT

•ATTACHMENT
: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

•ATTACHMENT
• ATTACHMENT
• ATTACHMENT
: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

4̂08

: ATTACHMENT

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT
: ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

:408

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

! ATTACHMENT
ATTACHMENT
ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

:409

III



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 404 406 407 408 408L 409

ZZ02 ACTIVITY CODE 'NA :CSXCR :CSXCR iCSXCR :CSXCR 'CSXCR :CSXCR

2299 SAMPLE COLLECTION DATE & BATCH NUMBER DT. : »»* '. *«* . «*• • «»» '. *». »«.



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: O-CSXCR

COMPOUND UNITS 410 411 412 413 414 415

AM01
AM02
AMOS

AM04

AMOS
AMO6

AMO7

AMOS
AM09

AM10

AM11

AMI 2

AM13

AMI 4

AMIS

flM'6

AM 1 7

AM18

AM19

AM20

AM21

AM22

AM23
AM24

2201

Z202

PARTICULATE LEAD IN AIR BY HIVOL
SILVER
ALUMINUM
ARSENIC
BARIUM
BERYLLIUM
CADMIUM

COBALT
CHROMIUM

COPPER
IRON

MANGANESE
NICKEL
ANTIMONY

SELENIUM
T 1 T _«kj T MM

THALLIUM

VANADIUM

MOLYBDENUM

ZINC
CALCIUM

MAGNESIUM
SODIUM

POTASSIUM

SAMPLE NUMBER
ACTIVITY CODE

: UG/M3

: UG/M3
: UG/M3

': ATTACHMENT

.; ATTACHMENT
: ATTACHMENT

!UG/M3 ATTACHMENT

': UG/M3

!UG/M3

":UG/M3

': UG/M3

: UG/M3

': UG/M3
: UG/M3

: UG/M3

IUG/M3

': UG/M3

• ATTACHMENT

: ATTACHMENT

ATTACHMENT
: ATTACHMENT

": ATTACHMENT

\ ATTACHMENT

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•UG/M3 ATTACHMENT

- UG/Jn3

:' UG/M3

: UG/M3

: UG/M3

: UG/M3

: UG/M3

: UG/M3

•UG/M3
':NA

:NA

. ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

'ATTACHMENT
•ATTACHMENT

': ATTACHMENT

\ ATTACHMENT

•410
': CSXCR

': ATTACHMENT
: ATTACHMENT

: ATTACHMENT
•ATTACHMENT
• ATTACHMENT

: ATTACHMENT

ATTACHMENT
: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTttLHMtNT

ATTACHMENT

• ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•411

: CSXCR

! ATTACHMENT
: ATTACHMENT

: ATTACHMENT

•ATTACHMENT
: ATTACHMENT

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

: ATTACHMENT
ATTACHMENT
: ATTACHMENT

ATTACHMENT

'ATTACHMENT
: ATTACHMENT

ATTACHMENT

Ai IALHMENI

ATTACHMENT

•ATTACHMENT

: ATTACHMENT
ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

:412

•CSXCR

ATTACHMENT
ATTACHMENT

ATTACHMENT
ATTACHMENT
ATTACHMENT
ATTACHMENT

•ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

• ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT
•ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT
: ATTACHMENT

• ATTACHMENT
• ATTACHMENT

•ATTACHMENT

: ATTACHMENT

-.413
! CSXCR

: ATTACHMENT
: ATTACHMENT

ATTACHMENT

': ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
: ATTACHMENT
: ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
: ATTACHMENT

ATTACHMENT

ATTACHMENT
•ATTACHMENT

ATTACHMENT

:414

•CSXCR

ATTACHMENT

•ATTACHMENT
: ATTACHMENT
•ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

•ATTACHMENT

ATTACHMENT
•ATTACHMENT

^415

•CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 410 411 412 413 414 415

2299 SAMPLE COLLECTION DATE & BATCH NUMBER DT : »»* : »*« : »«* : »»* : **« '. *»«



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 416 417 418 419 420 421

AM01

AM02
AMOS
AM04
AM05

AMO6
AM07

AMOS

AM09

AM10

AM11

AMI 2

AM13

AMI 4

AM15
AM 1C,

AMI 7

AM18

AM19

AM20

AM21
AM22
AM23
AM24

ZZ01
2202

PARTICULATE LEAD IN AIR BY HIVOL
SILVER
ALUMINUM

ARSENIC
BARIUM
BERYLLIUM
CADMIUM

COBALT
CHROMIUM

COPPER
IRON

MANGANESE

NICKEL
ANTIMONY

SELENIUM
T J T A M T IJU

THALLIUM

VANADIUM

MOLYBDENUM

ZINC
CALCIUM
MAGNESIUM

SODIUM
POTASSIUM

SAMPLE NUMBER
ACTIVITY CODE

! UG/M3
: UG/M3

:UG/M3

!UG/M3

: UG/M3

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: UG/M3 ': ATTACHMENT

: UG/M3

: UG/M3

! UG/M3

: UG/M3

i UG/M3

! UG/M3
!UG/M3
: UG/M3

: UG/M3

. uG/'m3

: UG/M3

! UG/M3

': UG/M3

: UG/M3
: UG/M3

: UG/M3

: UG/M3

: UG/M3

:NA

:NA

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

416

: CSXCR

: ATTACHMENT
: ATTACHMENT

•ATTACHMENT

: ATTACHMENT
! ATTACHMENT

•ATTACHMENT

: ATTACHMENT
•ATTACHMENT

• ATTACHMENT
•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

': ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

.ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT
•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•417

•CSXCR

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT
•ATTACHMENT

•ATTACHMENT
•ATTACHMENT

:' ATTACHMENT

• ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

A I IALHMLNT

ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT
•ATTACHMENT

• ATTACHMENT
•ATTACHMENT

•ATTACHMENT

.:418

•CSXCR

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

: ATTACHMENT

: ATTACHMENT
ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT
• ATTACHMENT
: ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

:419

: CSXCR

• ATTACHMENT

ATTACHMENT

: ATTACHMENT
ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT
: ATTACHMENT

: ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

.ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•420
! CSXCR

ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT
•ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

•ATTACHMENT

•ATTACHMENT
ATTACHMENT

: ATTACHMENT

i421

•CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 416 417 418 419 420 421

2299 SAMPLE COLLECTION DATE 8. BATCH NUMBER :DT : »** : **« »»* «»« : »«» : *»*



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 422 422L 423 424 424F 425

AM01 PARTICULATE LEAD IN AIR BY HIVOL
AM02 SILVER
AM03 ALUMINUM
AM04 ARSENIC

AMOS BARIUM
AM06 BERYLLIUM
AMD 7 CADMIUM

AMOS COBALT
AM09 CHROMIUM

AM 10 COPPER
AM11 IRON

AM 12 MANGANESE

AM13 NICKEL

AM14 ANTIMONY

AM15 SELENIUM
AM1I~ T 1 f AN I I'M

AMI 7 THALLIUM

AMIS VANADIUM

AM19 MOLYBDENUM
AM20 ZINC
AM21 CALCIUM
AM22 MAGNESIUM
AM23 SODIUM
AM24 POTASSIUM
AM25 TIN

ZZ01 SAMPLE NUMBER

!UG/M3: ATTACHMENT
: UG/M3 : ATTACHMENT

• UG/M3 : ATTACHMENT
:UG/M3 ATTACHMENT

!UG/M3 ATTACHMENT

!UG/M3: ATTACHMENT

!UG/M3 ATTACHMENT

iUG/M3: ATTACHMENT
!UG/M3 ATTACHMENT

:UG/M3 ATTACHMENT
:UG/M3 ATTACHMENT

•UG/M3: ATTACHMENT

•UG/M3 ATTACHMENT
:UG/M3: ATTACHMENT
:UG/M3 ATTACHMENT

. (JG/M3 . ATTACHMENT

:UG/M3 ATTACHMENT

IUG/M3 ATTACHMENT

!UG/M3: ATTACHMENT

iUG/M3: ATTACHMENT

•UG/M3 ATTACHMENT

!UG/M3: ATTACHMENT

!UG/M3 ATTACHMENT

^UG/M3 ATTACHMENT

:UG/M3i
:. NA ; 422

: ATTACHMENT
: ATTACHMENT
• ATTACHMENT

: ATTACHMENT

: ATTACHMENT

• ATTACHMENT
: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT
: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•422

ATTACHMENT

•ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

All ACHMtN 1

ATTACHMENT

ATTACHMENT

: ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

i423

•ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT
: ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT
•ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

:424

« ATTACHMENT

* : ATTACHMENT

« : ATTACHMENT

* : ATTACHMENT

* : ATTACHMENT

* -ATTACHMENT

* : ATTACHMENT

» ATTACHMENT
* : ATTACHMENT

* ATTACHMENT

* ATTACHMENT

« -ATTACHMENT

« ATTACHMENT

* ATTACHMENT

« ATTACHMENT

ATTACHMENT

* ATTACHMENT

* ATTACHMENT

» ATTACHMENT

» ATTACHMENT

* ATTACHMENT

» ATTACHMENT

* : ATTACHMENT

* ATTACHMENT

'.424 '-.425



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 422 422L 423 424 424F 425

ZZ02 ACTIVITY CODE : NA : CSXCR :CSXCR :CSXCR '. CSXCR CSXCR :CSXCR

ZZ99 SAMPLE COLLECTION DATE & BATCH NUMBER : DT . *** '• .»« : ... : *«» ' ... \ ,»•.



ANALYSIS REQUEST DETAIL REPORT ACTIVITY. 0-CSXCR

COMPOUND UNITS 426 427 428 429 430 431

AM01

AM02
AM03

AM04

AMOS
AMO6

AMO7

AMOS

AM09
AM10

AM11

AMI 2

AM13

AMI 4

AMI 5

«M16

AM 17

AM18

AMI 9
AM20

AM21

AM22

AM23
AM24

2201
Z202

PARTICULATE LEAD IN AIR BY HIVOL

SILVER
ALUMINUM

ARSENIC
BARIUM

BERYLLIUM
CADMIUM
COBALT

CHROMIUM

COPPER
IRON

MANGANESE
NICKEL
ANTIMONY
SELENIUM
TIT AM T IJU

THALLIUM

VANADIUM
MOLYBDENUM

2INC
CALCIUM

MAGNESIUM

SODIUM
POTASSIUM
SAMPLE NUMBER
ACTIVITY CODE

:UG/M3:
:.UG/M3:.
•UG/M3!

.UG/U3-

: UG/M3 :

•UG/M3:

•UG/M3:

•UG/M3!

•UG/M3:

;UG/M3:

•UG/M3:

•UG/M3:

• UG/M3 :

^UG/MS!

•UG/M3:

. UG/M3 .

:UG/M3:

•UG/M3!

': UG/M3 ;

:.UG/M3:

;UG/M3i

•UG/M3.

• UG/M3
: UG/M3

:NA

:NA

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

426
CSXCR

: ATTACHMENT
:. ATTACHMENT

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

• ATTACHMENT

ATTACHMENT
: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT
ATTACHMENT

': ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

': ATTACHMENT

!427

•CSXCR

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT
•ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

Al 1 ALHMfcNI

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

:428

: CSXCR

ATTACHMENT

'ATTACHMENT
ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT
:. ATTACHMENT

ATTACHMENT

! ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

•ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

:429

• CSXCR

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

•430

: CSXCR

ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

: ATTACHMENT

ATTACHMENT
;.431

: CSXCR



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 426 427

ACTIVITY: 0-CSXCR

428 429 430 431

2299 SAMPLE COLLECTION DATE 8. BATCH NUMBER DT : **» **» : *** - * * * *<* : ***



COMPOUND

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: O-CSXCR

UNITS 432 432F 433 433L 434 435

AM01 PARTICULATE LEAD IN AIR BY HIVOL

AM02 SILVER
AM03 ALUMINUM
AM04 ARSENIC
AMOS BARIUM

AM06 BERYLLIUM
AM07 CADMIUM

AMOS COBALT

AM09 CHROMIUM

AM 10 COPPER
AM11 IRON

AM 12 MANGANESE
AM13 NICKEL
AM14 ANTIMONY

AM15 SELENIUM
aMl<J T 1 T A KIT MM

AMI 7 THALLIUM

AMI 8 VANADIUM

AM19 MOLYBDENUM

AM20 ZINC
AM21 CALCIUM

AM22 MAGNESIUM
AM23 SODIUM

AM24 POTASSIUM
AM25 TIN

ZZ01 SAMPLE NUMBER

•UG/M3 ATTACHMENT
iuG/M3 ATTACHMENT
•UG/M3 ATTACHMENT
IUG/MS ATTACHMENT
:UG/M3: ATTACHMENT

• UG/MS ATTACHMENT
: UG/M3 : ATTACHMENT

:UG/M3: ATTACHMENT

:UG/M3: ATTACHMENT

!uc/M3 ATTACHMENT
':UG/M3: ATTACHMENT

•UG/M3: ATTACHMENT

• UG/M3 : ATTACHMENT

JUG/M3: ATTACHMENT

•UG/MS ATTACHMENT
. uu/m3 . ATTACHMENT

:UG/M3: ATTACHMENT

•UG/M3: ATTACHMENT
:.UG/M3 ATTACHMENT
•UG/M3: ATTACHMENT

•UG/M3 ATTACHMENT

!UG/M3i ATTACHMENT

: UG/M3! ATTACHMENT

•UG/M3: ATTACHMENT

•UG/MS ATTACHMENT
:NA :432

* ; ATTACHMENT

* : ATTACHMENT

» ATTACHMENT
« -ATTACHMENT

« ATTACHMENT
* -ATTACHMENT

» ! ATTACHMENT
« ATTACHMENT
* ATTACHMENT
* ATTACHMENT
* ATTACHMENT
» ATTACHMENT
* ATTACHMENT
* -ATTACHMENT

ATTACHMENT
* : A I (ALHMtN'l

» : ATTACHMENT

* ATTACHMENT
» ATTACHMENT
« -ATTACHMENT

': ATTACHMENT

• ATTACHMENT
* ! ATTACHMENT

« : ATTACHMENT

432 : 433

• ATTACHMENT

: ATTACHMENT

: ATTACHMENT
• ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT
ATTACHMENT
ATTACHMENT
•ATTACHMENT

': ATTACHMENT

ATTACHMENT
ATTACHMENT
•ATTACHMENT

ATTACHMENT
: ATTACHMENT

ATTACHMENT
: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

ATTACHMENT
[ATTACHMENT

ATTACHMENT
[ATTACHMENT
:.433

• ATTACHMENT

ATTACHMENT
•ATTACHMENT
•ATTACHMENT

: ATTACHMENT
• ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT
ATTACHMENT
ATTACHMENT
: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT
•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

[ATTACHMENT

ATTACHMENT

':434

ATTACHMENT
: ATTACHMENT
•ATTACHMENT
ATTACHMENT
ATTACHMENT
': ATTACHMENT

ATTACHMENT
• ATTACHMENT
•ATTACHMENT

ATTACHMENT
ATTACHMENT
ATTACHMENT
•ATTACHMENT
:. ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT
ATTACHMENT
ATTACHMENT
• ATTACHMENT

•ATTACHMENT

ATTACHMENT
•ATTACHMENT

•ATTACHMENT

:435



ANALYSIS REQUEST DETAIL REPORT ACTIVITY 0-CSXCR

COMPOUND UNITS 432 432F 433 433L 434 435

2Z02 ACTIVITY CODE__ __ _ ̂  NA__ :CSXCR _ '• CSXCR .CSXCR 'CSXCR 'CSXCR iCSXCR
2299 SAMPLE COLLECTION DATE S. BATCH NUMBER : DT . '• *** : »»» . ««« : «.* »«* '• «*»



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: O-CSXCR

COMPOUND UNITS 436 437 438 439 440 440F

AMO1

AM02

AM03

AM04

AMOS
AMO6

AM07

AM08
AM09

AM10
AM1 1

AMI 2

AM13
AM14

AMIS
AM 1C.

AMI?

AMIS

AM19

AM20
AM21

AM22
AM23

AM24

AM25
ZZ01

PARTICULATE LEAD IN AIR BY HIVOL

SILVER
ALUMINUM

ARSENIC
BARIUM
BERYLLIUM
CADMIUM

COBALT
CHROMIUM

COPPER
IRON

MANGANESE
NICKEL
ANTIMONY

SELENIUM
r 1 T rtUTHM

THALLIUM

VANADIUM

MOLYBDENUM

ZINC
CALCIUM
MAGNESIUM

SODIUM
POTASSIUM
TIN

SAMPLE NUMBER

: UG/M3 ":

iUG/M3.:

!UG/M3:

• UG/M3

: UG/M3

: UG/M3

: UG/M3

: UG/M3

': UG/M3

: UG/M3

.: UG/M3

: UG/M3

'UG/M3
:. UG/M3

^UG/MS

: UG/M3

': UG/M3

: UG/M3

: UG/M3

: UG/M3

': UG/M3

: UG/M3

: UG/M3

: UG/M3
:NA

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

:436

: ATTACHMENT
.•ATTACHMENT

• ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

: AT7«C»-lMtN7

.ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

ATTACHMENT

:437

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

• ATTACHMENT

: ATTACHMENT

! ATTACHMENT

•ATTACHMENT

•ATTACHMENT
: ATTACHMENT

': ATTACHMENT

•ATTACHMENT

• ATTACHMENT

i ATTACHMENT

: Al IALHMENI

: ATTACHMENT

•ATTACHMENT

ATTACHMENT
•ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

:438

: ATTACHMENT

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

: ATTACHMENT
:. ATTACHMENT

': ATTACHMENT

ATTACHMENT
•ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

': ATTACHMENT

ATTACHMENT

ATTACHMENT

• ATTACHMENT

ATTACHMENT

ATTACHMENT
: ATTACHMENT

•ATTACHMENT

ATTACHMENT

.439

': ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT
: ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT
•ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

440

*

*

*

*

*

*

*

*

*

*
*

*

»

»

*

*

»

*

«

*

*

*

*

*

440



ANALYSIS REQUEST DETAIL REPORT ACTIVITY 0-CSXCR

COMPOUND UNITS 436 437 438 439 440 440F

2202 ACTIVITY CODE '. NA : CSXCR :CSXCR CSXCR :CSXCR C.SXCR 'cSXCR

2299 SAMPLE COLLECTION DATE & BATCH NUMBER :DT : **» • **» ««« : *»* »«« : **»



ANALYSIS REQUEST DETAIL REPORT ACTIVITY. 0-CSXCR

COMPOUND UNITS 441 442 443 444 445 446

AM01

AM02
AM03

AM04

AM05
AMO6

AM07

AM08

AM09

AM1O

AM11

AMI 2

AM13

AMI 4

AM15

AM 16

AMI 7

AM18

AM19

AM20

AM21

AM22

AM23

AM24

2Z01

2202

PARTICULATE LEAD IN AIR BY HIVOL
SILVER
ALUMINUM

ARSENIC
BARIUM

BERYLLIUM
CADMIUM

COBALT

CHROMIUM

COPPER

IRON

MANGANESE
NICKEL
ANTIMONY

SELENIUM

TIT AM I UM

THALLIUM

VANADIUM

MOLYBDENUM

ZINC
CALCIUM
MAGNESIUM
SODIUM
POTASSIUM

SAMPLE NUMBER
ACTIVITY CODE

!UG/M3!

!UG/M3I
JUG/M3!
:UG/M3:

!UG/M3:

JUG/M3:

:UG/M3:

•UG/M3:
:.UG/M3:.

': UG/M3 :

!UG/M3:

•UG/M3:
^UG/MS:

•UG/MS!
:UG/M3:

. UG/ M3 .

:UG/M3:

•UG/M3

!UG/M3:

•UG/M3'

•UG/M3

: UG/M3

: UG/M3

: UG/M3

:NA

•NA

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHtnEMT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

441

CSXCR

: ATTACHMENT
•ATTACHMENT

: ATTACHMENT

: ATTACHMENT
•ATTACHMENT

• ATTACHMENT

•ATTACHMENT
• ATTACHMENT
• ATTACHMENT

•ATTACHMENT

': ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•442

•CSXCR

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

At lACHMtNT

. ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•443

: CSXCR

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

': ATTACHMENT
: ATTACHMENT
: ATTACHMENT
•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT
: ATTACHMENT

•ATTACHMENT

•.ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

:444

•CSXCR

: ATTACHMENT

: ATTACHMENT

! ATTACHMENT
: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT
: ATTACHMENT

• ATTACHMENT

': ATTACHMENT

.ATTACHMENT

: ATTACHMENT
:. ATTACHMENT
: ATTACHMENT

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

• ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•445

•CSXCR

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT
•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

! ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

': ATTACHMENT

! ATTACHMENT

! ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•446

: CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 441 442 443 444 445 446

ZZ99 SAMPLE COLLECTION DATE & BATCH NUMBER : DT • «»* : »*» «»* : *»« : *«« ': »*»



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: O-CSXCR

COMPOUND UNITS 448 449 90OM 901R 901S 902A

AM01
AM02
AM03
AM04

AMOS
AMO6
AM07

AMOS
AM09
AM10

AM11

AM12

AM13

AM14

AMI 5
AMIfe

AM 17

AM18

AM19
AM20
AM21
AM22

AM23
AM24

AM25

ZZ01

PARTICULATE LEAD IN AIR BY HIVOL

SILVER
ALUMINUM
ARSENIC
BARIUM
BERYLLIUM
CADMIUM

COBALT

CHROMIUM

COPPER
IRON

MANGANESE

NICKEL

ANTIMONY

SELENIUM
t I TAMTIJM

THALLIUM

VANADIUM

MOLYBDENUM

ZINC
CALCIUM

MAGNESIUM

SODIUM

POTASSIUM

TIN

SAMPLE NUMBER

: UG/M3 :

: UG/M3 :

: UG/M3 :

•UG/MS!

.VG/M3:

•UG/M3:
:UG/M3:

:UG/M3:

•UG/M3:

:UG/M3:

:UG/M3:

•UG/M3:

:UG/M3:

iUG/M3!

:UG/M3i

. l»G/m3

:UG/M3:

!uG/M3i

• UG/M3 :
^UG/Msi
!UG/M3:
:UG/M3:

•UG/M3

!UG/M3
•UG/M3

:NA

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT
ATTACHMENT
ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

•ATTACHMENT

. ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT
•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT

: ATTACHMENT

•448

•ATTACHMENT

ATTACHMENT
! ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT

: ATTACHMENT

•ATTACHMENT
ATTACHMENT
: ATTACHMENT

•ATTACHMENT
ATTACHMENT

•ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT
•ATTACHMENT

ATTACHMENT
•ATTACHMENT

ATTACHMENT

ATTACHMENT

•449

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

': ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: Al 1 ALHMEN1

ATTACHMENT

ATTACHMENT

: ATTACHMENT
•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

:900

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT
ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT
ATTACHMENT

ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

ATTACHMENT

•901

: ATTACHMENT

ATTACHMENT
: ATTACHMENT
: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT
^9O1

ATTACHMENT

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT
• ATTACHMENT
ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

;902



COMPOUND

ANALYSIS REQUEST DETAIL REPORT

UNITS 448 449

•CSXCR

ACTIVITY: 0-CSXCR

900M 901R

:CSXCR ICSXCR

9015 902A

.CSXCR iCSXCR2202 ACTIVITY CODE NA :CSXCR

2299 SAMPLE COLLECTION DATE & BATCH NUVBER DT. **



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 902C 903M 904R 904S 905A 905C

AM01

AM02
AM03
AM04
AMOS
AMO6

AM07

AMOS

AM09

AM10

AM11

AMI 2

AM13

AM14

AMI 5
AM IK

AM17

AMIS
AMI 9

AM20
AM21
AM22

AM23
AM24

AM25
2Z01

PARTICULATE LEAD IN AIR BY HIVOL

SILVER
ALUMINUM

ARSENIC

BARIUM
BERYLLIUM
CADMIUM

COBALT

CHROMIUM

COPPER

IRON
MANGANESE

NICKEL
ANTIMONY

SELENIUM
T T T AMTIJM

THALLIUM

VANADIUM

MOLYBDENUM

ZINC
CALCIUM
MAGNESIUM

SODIUM
POTASSIUM

TIN

SAMPLE NUMBER

:UG/M3:

:UG/M3:

!UG/M3:

:UG/M3:

: UG/M3 :

•UG/M3:

: UG/M3 :

: UG/M3 :
:UG/M3:

: UG/M3 :

:UG/M3i

: UG/M3 :
•UG/M3:

•UG/M3!

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT
:UG/M3 ATTACHMENT

. UG/nt>3 .

:UG/M3:

JUG/MS!
!UG/M3:

!UG/M3:

iUG/MS!

: UG/M3

! UG/M3

•UG/M3
: UG/M3

:NA

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

902

: ATTACHMENT
: ATTACHMENT

• ATTACHMENT

•ATTACHMENT
: ATTACHMENT

•ATTACHMENT
•ATTACHMENT

! ATTACHMENT

! ATTACHMENT
•ATTACHMENT

ATTACHMENT

: ATTACHMENT

! ATTACHMENT

: ATTACHMENT

•ATTACHMENT

ATTACHMENT

'; ATTACHMENT

! ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT
: ATTACHMENT

• ATTACHMENT

• ATTACHMENT

•ATTACHMENT

':903

: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

•ATTACHMENT
•ATTACHMENT

: ATTACHMENT

• ATTACHMENT

•ATTACHMENT

•ATTACHMENT
•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT
:AI lALHMtNl

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

• ATTACHMENT

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

;904

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT
•ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

: ATTACHMENT

!904

ATTACHMENT

ATTACHMENT

': ATTACHMENT

ATTACHMENT

• ATTACHMENT

: ATTACHMENT

•ATTACHMENT

! ATTACHMENT

•ATTACHMENT

ATTACHMENT

• ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

• ATTACHMENT

1905

•ATTACHMENT

ATTACHMENT

ATTACHMENT
•ATTACHMENT
ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

•ATTACHMENT

: ATTACHMENT

ATTACHMENT

ATTACHMENT

ATTACHMENT

• ATTACHMENT

:905



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 902C 903M 904R 904S 905A 905C

2202 ACTIVITY CODE : NA : CSXCR : CSXCR . CSXCR : C.SXCR '. CSXCR :CSXCR

2Z99 SAMPLE COLLECTION DATE 8. BATCH NUMBER : DT . : »" '• »«» *«* : »** : »»* : »•«



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 906M 907A 907C 908M 909A 909C

AM01 PARTICULATE LEAD IN AIR BY HIVOL

AM02 SILVER
AM03 ALUMINUM

AM04 ARSENIC

AM05 BARIUM
AM06 BERYLLIUM
AM07 CADMIUM

AMOS COBALT
AMOS CHROMIUM

AM10 COPPER
AM11 IRON

AM 12 MANGANESE
AM13 NICKEL
AM14 ANTIMONY

AM15 SELENIUM

AM 16 1 ITAMI'JM

AMI 7 THALLIUM

AMIS VANADIUM

AMI 9 MOLYBDENUM

AM20 ZINC
AM21 CALCIUM

AM22 MAGNESIUM

AM23 SODIUM
AM24 POTASSIUM
AM25 TIN
WM01 SILVER BY ICAP

•UG/M3! ATTACHMENT

•UG/M3: ATTACHMENT

^UG/MS: ATTACHMENT

;UG/M3: ATTACHMENT
:. UG/M3 : ATTACHMENT

: UG/M3 : ATTACHMENT
:UG/M3: ATTACHMENT

: UG/M3 : ATTACHMENT

•UG/M3! ATTACHMENT

:UG/M3: ATTACHMENT

!UG/M3I ATTACHMENT

•UG/M3: ATTACHMENT

:UG/M3: ATTACHMENT

•UG/MS! ATTACHMENT
:UG/M3: ATTACHMENT

. UG/ m3 . ATTACHMENT

:UG/M3: ATTACHMENT

•UG/M3: ATTACHMENT

lUG/MSl ATTACHMENT

•UG/M3: ATTACHMENT
JUG/M3: ATTACHMENT

!UG/M3^ ATTACHMENT

!UG/M3! ATTACHMENT

!UG/M3^ ATTACHMENT

•UG/M3: ATTACHMENT

!UG/L !

: ATTACHMENT

: ATTACHMENT

• ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

ATTACHMENT
• ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

': ATTACHMENT

lATTACMMENi

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT
•ATTACHMENT

•ATTACHMENT
•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

: ATTACHMENT
: ATTACHMENT

: ATTACHMENT

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: A I IACHMEN1

: ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

•ATTACHMENT

: ATTACHMENT

•ATTACHMENT

10 U 500 500



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 906M 907A 907C 908M 909A 909C

WM02

WM03

WM04

WM05

WM06

WM07

WM08

WM09

WM10

WV11

WM12

WM13

WM14

WM15

WM16
IAIM1 /

ViM 1 6

WM19

WM20

WM21

WM22

WM23

WM24

ZZ01

ZZ02

ZZ99

ALUMINUM

ARSENIC

BARIUM

BERYLLIUM
CADMIUM

COBALT

CHROMIUM

COPPER

IRON

MANGANESE

MOLYBDENUM

NICKEL

LEAD

ANTIMONY

SELENIUM

' 1 T .AM ! I'M

THALLIUM

VANADIUM

ZINC

CALCIUM. TOTAL

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
Q W

BY
BY

BY

BY

MAGNESIUM. TOTAL

SODIUM. TOTAL BY

POTASSIUM. TOTAL

SAMPLE NUMBER

ACTIVITY CODE

SAMPLE COLLECTION

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
i r A r*

ICAP

ICAP

ICAP

ICAP

BY ICAP

ICAP

BY ICAP

DATE & BATCH NUMBER

•UG/L : : :

:UG/L : : :

•UG/L : : :

•UG/L : : :

iuG/L : : :

:UG/L : : :

•UG/L : :

•UG/L : ': :

•UG/L : ': :

: UG/L : : :

iuG/L '. :

iUG/L : : ':

^UG/L : : :

•UG/L : : :

UG/L : : :

. U U ,' L. '.

. UWL :

•UG/L : :

•UG/L ' : :

MG/L : : :

MG/L :

MG/L '.

'MG/L '. . '•
NA ;906 !907 :907

:NA CSXCR ;.CSXCR : CSXCR

:DT " *«* ; »** ; ***

:200
: 10

•200

•5.0
:5.0
:50

: 10

:25

: 100

': 15

:N/A

'•.40

30

:60

5 0

!N/A

10

50

20

:5 0

:5.0

.5.0

.5.0

908

. CSXC.R

U

U

U

U

U

U

U

U

U

U

0

U

U

U

U

0

U

U

U

U

U

U

U

2000

44

^1900

:470

^490

!480

:500

•490

: 1 900

:480
:N/A

:460

:98

': 1000

'.4<5

N/A

100

•470

:2900

.48

25

49
:49
:909

! CSXCR

:2000

:47

•2000

.480
:500
:500

1510

•520

•2000

:500

0 :NI/A 0

:480

.98

:980

.53

0 .N/A 0

:97

490

:3100

•49

:25

•50

:49

9̂09

: CSXCR



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: O-CSXCR

COMPOUND UNITS 910M 911A 911C 912M 913A 913C

WM35 SILVER. DISSOLVED
WM36 ALUMINUM, DISSOLVED

WM37 ARSENIC. DISSOLVED

WM38 BARIUM. DISSOLVED
WM39 BERYLLIUM. DISSOLVED
WM40 CADMIUM, DISSOLVED

WM41 COBALT, DISSOLVED

WM42 CHROMIUM. DISSOLVED

WM43 COPPER. DISSOLVED
WM44 I RON. DISSOLVED

WM45 MANGANESE. DISSOLVED

WM46 MOLYBDENUM. DISSOLVED

WM47 NICKEL. DISSOLVED

WM48 LEAD. DISSOLVED

WM49 ANTIMONY. DISSOLVED
wu^n ^P|_E»J;IJM DISSOLVED

WM51 TITANIUM. DISSOLVED

WM52 THALLIUM. DISSOLVED

WM53 VANADIUM. DISSOLVED

WM54 ZINC. DISSOLVED

WM55 CALCIUM. DISSOLVED

WM56 MAGNESIUM. DISSOLVED

WM57 SODIUM. DISSOLVED

WM58 POTASSIUM. DISSOLVED

2201 SAMPLE NUMBER

2202 ACTIVITY CODE

BY
BY
BY

BY

BY
BY

BY
BY

BY
BY
BY

BY
BY

BY
BY

8V

Bf
BY

BY
BY
BY

BY
BY
BY

I CAP

I CAP
I CAP
I CAP

I CAP
ICAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T /•* A r»A v*«r

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

: UG/L

•UG/L

•UG/L

•UG/L

•UG/L

•UG/L

•UG/L

•UG/L

:UG/L

!UG/L

^UG/L

: UG/L

^UG/L

iUG/L
:UG/L

. UG/L

.UG/L

!UG/L
!UG/L
•UG/L

!MG/L
•MG/L

•MG/L

!MG/L
:.NA

:NA

•10

2̂00

!io
:200

^5.0
^5.0
:50
•10

.25

: 100
:15

:N/A

^40

:3.0

.60

.5.0
;.N/A

:10

•50
!20

•s.o
'.5.0
'.B.O
:5.0

•910
•CSXCR

U
U
U

U
U

U
U
U
U

U
U
0
U

U

U

Li

0

U

U

U

U

U

U

U

!500
I2000

!47

!2000

•480

:5OO
•500

!510
:520
2̂000

.500
:N/A
:480
^98
:980

: 53

^N/A

^97

4̂90

:3100

!49

':2S

•so
.49

^911
: CSXCR

5̂20

^2100

•41

:2100
•470

•530

•520

^510

:520
•2000

510
0 ^N/A

:480

!91

•970

4t>

0 :N/A
:96

5̂00

^3100

!52
^27

^52
:53
:.911

: CSXCR

•10

•200

!io
:200
i5.0

!B.O
.50
•10

:25
MOO
:15

0 :N/A

•40

^3.0
:60

:5.0

0 :N/A

:10

•50

•20
iS.O
•5.0
:S.O

.5.0

:912

: CSXCR

U
U

U

U
U

U
U

U
U
U

U

0

U

U

U

U

0
U

U

U

U

U

U

U

5500
!2000

.47
:2000

•480

5̂00

:500
1510
I520

•2000

:500
:N/A

•480

:97

.980
•53
•N/A

\97
.490
•3100

•49

!25
'•.50
'.49
!913
: CSXCR

:5OO
12000

^43

:2000

':460

•500

•490

:480
1500
2̂000

4̂90

0 :N/A 0

!460

•87

:10OO

:44

0 :N/A 0

•98

•480

3̂000

^49

^25

.49

.50

.913
: CSXCR



COMPOUND

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

UNITS 914A 914C 914M 915A915C 915M

SM01
SM02

SM03

SM04

SM05

SMO6

SV07

SM08

SM09

SM10

SM1 1

SM12

SM13
SM14

SM15
tin A

SM1 7

SM18

SM19

SM20

SM21

SM22

SM23

SM24

WM01

WM02

SILVER

ALUMINUM

ARSENIC

BARIUM

BERYLLIUM
CADMIUM

COBALT

CHROMIUM

COPPER

IRON

MANGANESE

MOLYBDENUM

NICKEL

LEAD
ANTIMONY
<^F 1 FM T 1 HI

TITANIUM
THALLIUM

VANADIUM

ZINC

CALCIUM

MAGNESIUM

SODIUM

POTASSIUM

SILVER
ALUMINUM

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
O w

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

I CAP

I CAP

ICAP

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T /•• A r.

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

: MG/KG :

! MG/KG •
: MG/KG!

: MG/KG:

': MG/KG :

•MG/KG:

: MG/KG:

: MG/KG:
; MG/KG:
: MG/KG:
: MG/KG

: MG/KG

•MG/KG
• MG/KG
: MG/KG
. 'n u / r u

.MG/KG

.MG/KG

.MG/KG
: MG/KG

MG/KG
:MG/KG
MG/KG

•MG/KG
:UG/L
:OG/L

22

320

920

4.8

19

45

: 140

100

6900

: 22000

210

•N/A

•61

240
:210

. 35

. M/A

.39

•66
: 190
: 1 90000

: 1 20000

:SO

50

•23

•320

: 1 100

!40

: 18

i45

: 130

:94

6̂800

: 22000
:200

0 :N/A

!56

'230
:240

39

0 .N/A

•37

:65

: 190

: 1 80000

': 1 20000

: 1 000
: 1000

•2.0

:40

•2.0

U :40

• 1 o
• 1 .0

. 10

:2 0

:5 0

'20

3 0

0 :N/A

-.8.0

' 1 .0

12

.1.0

0 :N/A
;2.0

: 10
:4 0

: 1000
: 1000

U i 1 000

U : 1 000

U : ': :

U • : :

U '. ': ':

U ': ': :

U : \ '.

U : : :

U : : :

U : : :

U ': : :

U : : :

U :

0 : : :

U : : '.

U : :

U : ^ :

U : '. :

0 : : :

U ' : :

U : :

U : '. :

U . : :

U : : :

U : : '.

U : : :

: 500 : 500 : 1 0 U

•2000 2000 i200 U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 914A 914C 914M 915A 915C 915M

WM03 ARSENIC

WM04 BARIUM

WM05 BERYLLIUM

WM06 CADMIUM

WM07 COBALT

WM08 CHROMIUM

WM09 COPPER

WM10 IRON

WM11 MANGANESE

WM12 MOLYBDENUM

WM13 NICKEL

WM14 LEAD

WM15 ANTIMONY

WM16 SELENIUM

WM17 TITANIUM
UIM 1 ti r U /\ 1 |_ T IJ M

WW.3 VAi'MMDj'JM

WM20 ZINC

WM21 CALCIUM. TOTAL

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

BY ICAP

° V I r A I"11

BY ICAP
BY ICAP

BY ICAP

WM22 MAGNESIUM. TOTAL BY ICAP

WM23 SODIUM. TOTAL BY ICAP

WM24 POTASSIUM. TOTAL BY ICAP

ZZ01 SAMPLE NUMBER
ZZ02 ACTIVITY CODE

•UG/L :

:UG/L •
:UG/L .

.UG/L .

UG/L :
:UG/L :

•UG/L :

:UG/L :
;UG/L :

!UG/L :

:UG/L :

!UG/L :

iuG/L !
:UG/L :
:UG/L

L1 U / L.

:UL/L .

•UG/L :

iMG/L :

MG/L :

•MG/L :

:MG/L :

:NA ^914

:NA :CSXCR

: : '.47

: : . 2000

: ; :. 480

: : :500

': ': 500

: : !510

: '. : 520

: : 2000

: : : 500

: : :N/A

: :480

: ! : 4800

: :980

: ; : 53

: :N/A

: ! \ 97

: 490

'. ^3100

: : i49

: : :25

: : :50

: :49

•914 914 :915

•CSXCR CSXCR :CSXCR

:43

!2000

•450

^500

:490
:480

!490
: 1900

.490

0 :N/A

!460

•4900

•950

•49

0 .N/A
; 100

:480

•3100

:50

:25

:50

51
:915

•CSXCR

MO

•200

.5.0

:5.0

:50

: 10

:2S

': 100
•15

0 :N/A

^40

:3.0

:60

is.o
0 :N/A

• 10

:50

^20

•5.0

'.5.0

:50

•5.0

!915

'. CSXCR

U

U

U

U

U

U

U

U

U

0

U

U

U

U

0

U

U

U

U

U

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 916A 916C 916M 91 7M 918A 918C

SM01

SM02

SM03

SM04

SM05

SM06

SM07

SM08

SM09

SM10

SM1 1

SM12

SM13

SM14

SM15
v. M 1 ̂

-••"" ' '

SM18

SM19

SM20

SM21

SM22

SM23

SM24

WM35

WM36

SILVER

ALUMINUM

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

COBALT

CHROMIUM

COPPER

IRON

MANGANESE

MOLYBDENUM

NICKEL

LEAD
ANTIMONY

1 1- 1 f kj j 1 1 k»

T I T Al\i I iJM

THALLIUM

VANADIUM

ZINC

CALCIUM

MAGNESIUM

SODIUM

POTASSIUM

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
BY

BY
Q"

DY

BY

BY

BY

BY

BY

BY

BY

SILVER. DISSOLVED

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A r^

KAP

]CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

BY ICAP

ALUMINUM. DISSOLVED BY ICAP

! MG/KG:

:MG/KG:

! MG/KG!

•MG/KG:

'MG/KG:

: MG/KG:

'. MG/KG:

MG/KG!

MG/KG ;

: MG/KG!

MG/K.G!
: MG/KG:

•MG/KG!
: MG/KG:

MG/KG-
"r'G / K u .

.MO /KG.

: MG/KG!
: MG/KG:

MG/KG-

MG/KG!
: MG/KG!
MG/KG!

: MG/KG:

UG/L !500

UG/L :2000

: : :2.0

: :40

! ! ! 2 . 0

: : :40

! ! ! 1 .0

: ! : 1 0

! ! ! 10
! ! !2.o
! ! :5.0

! ! !20
! : !a.o
! ! !N/A
: ! -.8 o
! : ! i .0
: : '12

! : 1.0
N/A

! : 2.0

: : ! 10

! ! .40
! ! ! i ooo
! ; : 1000

! 1 ooo
! : i ooo
!530 :10 U !

!2ioo !20o u !

U

u
u
u
u
u
u
u
u
u
u
0
IJ

u
u
u
0

u
u
u
u
u
u
u

!22
!330

!920

!40

! 19

!45

140

! 100
!6900

22000
:210

N/A
:61

!240

.210
;39

.N/A

!39

!ee
! 190

200000

! 1 20000
: 1000

1 000

;23

!320

!sio
U !40

! 18

!43

! 130

:94

!6700

! 20000

!200

o !N/A
:'55

:220

:210

:41

0 :N/A
:39

!67

180

! 1 80000

: 1 20000

U ! 1 000

U : 1 000

U

0

0

U

U



ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

COMPOUND UNITS 916A 916C 916M 91 7M 918A 918C

WM37

WM38

WM39

WM40

WM41

WM42

WM43

WM44

WM45

WM46

WM47

WM48

WM49

WM50

WM51

iuut-2

Wf»o3

WM54

WM55

WM56

WM57

WM58

ZZ01

ZZ02

ARSENIC. DISSOLVED
BARIUM, DISSOLVED

BERYLLIUM, DISSOLVED
CADMIUM, DISSOLVED
COBALT. DISSOLVED

CHROMIUM, DISSOLVED

COPPER. DISSOLVED

IRON. DISSOLVED

MANGANESE. DISSOLVED

MOLYBDENUM. DISSOLVED

NICKEL. DISSOLVED

LEAD. DISSOLVED

ANTIMONY. DISSOLVED

SELENIUM. DISSOLVED

TITANIUM, DISSOLVED
IUAI 1 T MM r» I C C !"•< \jcr\

v'AIJADi <M . DISSOLVED

ZINC. DISSOLVED

CALCIUM. DISSOLVED

MAGNESIUM. DISSOLVED

SODIUM. DISSOLVED

POTASSIUM. DISSOLVED

SAMPLE NUMBER

ACTIVITY CODE

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY
OW
UJ I

BY

BY

BY
BY

BY

BY

I CAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T /- A r.i v. >-*r

lLAH

ICAP

ICAP

ICAP

ICAP

ICAP

•UG/L :

:UG/L :

:UG/L :

:UG/L :

: UG/L :

•UG/L

•UG/L

:UG/L

:UG/L

•UG/L

:UG/L

:UG/L

.VC./L

iUG/L

illG/L

. u G / L

.U'o/L

I UG/L

•MG/L
:MG/L
:MG/L

'MG/L
!NA
:NA

47

2000

480

500

:500

!510

:520

•2000

!500

:N/A

•480

!98

9̂80

:53

:N/A

. 97

.490

:3100

•49

': 25

:50

^49

^916

ICSXCR

:42

•2100

:470

•530

:520

:510

•530

2̂000

•510

0 :N/A
:490

^95
: 1000

^48

0 :N/A

: 93

510

^3200

:52

^27

:51

:53

.916
:CSXCR

•10

•200

:5.0

:50

-so
:10

:25

': 100

: 15

0 :N/A
:40

•3.0

':60

^5 0

0 ^W/A

1U

.50

:20

^5 0
;5.0
^5.0

'5.0

•916

•CSXCR

U : \ ':

U : : !

U : : :

U : : :

U : : :.

U : : !

U : : ':

U : : :

U : : ':

0 : i :

u : • ;
U : ; !

U • " :

U : '. :

0 : . :

U .

u : . ;
U : : :

U : : :

U '. '

U . : :

U : '

'•.917 :918 :918

: CSXCR CSXCR '. CSXCR



COMPOUND

ANALYSIS REQUEST DETAIL REPORT ACTIVITY: 0-CSXCR

UNITS 919A 919C 92OM

SM01
SM02

SM03

SM04

SM05

swoe
SM07

SM08

SM09

SM10

SM11

SM12

SM13

SM14

SM15
vMl 15

:-.MI 7
SM18

SM19

SM20

SM21

SM22

SM23

SM24

ZZ01

ZZ02

SILVER
ALUMINUM

ARSENIC

BARIUM

BERYLLIUM
CADMIUM

COBALT

CHROMIUM

COPPER

IRON

MANGANESE

MOLYBDENUM

NICKEL

LEAD

ANTIMONY
t. p 1 p kl T MM

TITANIUM

THALLIUM

VANADIUM

ZINC

CALCIUM

MAGNESIUM

SODIUM

POTASSIUM

SAMPLE NUMBER

ACTIVITY CODE

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

BY

SV

BY
BY

BY

BY

BY

BY

BY

BY

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP
T r A r*

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

ICAP

: MG/KG :

•MG/KG:

: MG/KG:

: MG/KG:

: MG/KG

.MG/KG:

: MG/KG:

: MG/KG :

•MG/KG:

: MG/KG:

.MG/KG.

: MG/KG:

.MG/KG
: MG/KG
: MG/KG

. IYI u / r- u

.MO/KG

•MG/KG

•MG/KG
: MG/KG

•MG/KG

: MG/KG

! MG/KG

•MG/KG

!NA
:NA

22

330

920

4.8

19

45

140

100

6900

22000

•210
:N/A

•61
:240

210
. 35

: N/A

:39

!66

: 190

: 200000

: 1 20000

^50

.so
^919

icSXCR

•28

•310
:800

:40

': 18

•44

: 130

•97

•6700

': 2 1 000

•210

0 :N/A

^59

^230

:220

40

0 :N/A

:46

^67

: 190

: 180000

: 1 20000

: 1000

• 1 000

•919

!CSXCR

•2.0

^40

J ^2.0

U :40
; 1 .0

J : 1 .0

J : 10

2 0

J :5.0

^20

•3.0

0 :N/A

:8.0

: 1 .0
: 12

: l .0

o !N/A
:2 0

: 10

J :4 0

'. 1000

1 000

U ': 1 000

U : 1 000

': 920

•CSXCR

U : ': ':

U : : :

U : : !

U ! : ':

U : : :

U : : :

U : \ ':

U : : ^

U : : \

U : :

u : : ;
0 ': ': ':

U : : :

U : : :

U ! ': :

U : : :

0 : . :

U : ;

U :

U :

U : :

U : :

U : : :

U : ': ':
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ACTIVITY CSXCR BIG RIVER MINE TAILINGS

THE PROJECT LEADER SHOULD CIRCLE ONE - STORE! SAROAD. OR ARCHIVE

CIRCLE OWE STORET SAROAD ARCHIVE

DATA APPROVED BV LABO FOR TRANSMISSION TO PROJECT LEADER ON 10/04/90 15 39 22 BY



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS
LAB: SILVER

MATRIX:AIR
METHOD: CS0788A

SAMPLE PREP:
REVIEW LEVEL:

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

ANALYST/ENTRY: DEW REVIEWER:

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

CSXCR400'

79
12
2.0
40
1.0
1.0

1000
2.0
10
97
140
7.8

1000
9.3

N/A
10

1000
1.2
2.0

1000
2.0
10
15

N/A
N/A
N/A

U
U
U
U
U

U
U
J

U

O
U
U

U
U
U
U

O
0
O

DATA FILE : AMC

s

CSXCR402 CSXCR403

90
12

2.0
40
1.0
1.0

1300
2.0
10
66
170
19

1000
11

N/A
10

1000
1.6
2.0

1000
2.0
10
20

N/A
N/A
N/A

U
U
U
U
U

U
U
J

U

O
U
U

U
U
U
U

O
0
0

83
12

2.0
40
1.0
1.0

1000
2.1
10
81
120
14

1000
6.7

N/A
10

1000
1.5
2.0

1000
2.0
10
12

N/A
N/A
N/A

U
U
U
U
U
U
U
U
J

U

O
U
U

U
U
U
U

O
O
0

CSXCR404

340
12

3.5
7.9
1.0
6.1

15000
1.8
10
44

2600
520
7800
320

N/A
10

1000
1.0
2.0

1000
2.0
10
240

N/A
N/A
N/A

U

U

U
U
J

0
U
U
U
U
U
U
U

O
0
O



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS
LAB: SILVER

MATRIX:AIR
METHOD: CS0788A

SAMPLE PREP:
REVIEW LEVEL:

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

ANALYST/ENTRY: DEW REVIEWER:

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

DATA FILE :

CSXCR406

160
12

2.0
40
1.0
2.3
1600
2. 1
10
150
250
62

1000
15

N/A
10

1000
1.0
2.0
1000
2.0
10
44

N/A
N/A
N/A

U
U
U
U

U
U
J

U

O
U
U
J
U
U
U
U

O
0
0

/ CSXCR407

67
12

2.0
40
1.0
1.0
1000
2.0
10

140
120
8.0
1000
7.0

N/A
10

1000
1.0
2.0
1000
2.0
10
16

N/A
N/A
N/A

U
U
U
U
U
U
U
U
U
J

U

O
U
U
U
U
U
U
U

O
O
O

AMC

/ CSXCR408

40
12

2.0
40
1.0
1.0
1000
2.0
10

5.0
22
1.0
1000
3.0

N/A
10

1000
1.0
2.0
1000
2.0
10

4.0
N/A
N/A
N/A

U
U
U
U
U
U
U
U
U
U

U
U
U
O
U
U
U
U
U
U
U
U
O
0
O

«

CSXCR409

40
12
2.0
40
1.0
1.1
1500
2.0
10
110
230
32

1900
16

N/A
10

1000
1.6
2.0
1000
2.0
10
27

N/A
N/A
N/A

U
U
U
U
U

U
U
J

O
U
U

U
U
U
U

O
0
O



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

DATA FILE :

CSXCR410' CSXCR411

N/A

N/A
N/A
N/A

140
12
2.0
40
1.0
1.0

2200
2.0
10

120
320
47

3100
23

10
1000
1.2
2.0
1000
2.0
10
30

U
U
u
u
u
u
u
J
•"

o
u
u
u
u
u
u
o
o
o

160
12

2.0
40
1.0
1.1

2300
2.0
10
83
430
57

1900
33

N/A
10

1000
1.4
2.0
1000
2.0
10
36

N/A
N/A
N/A

U
U
U
U

U
U
J

S

O
U
u
u
u
u
u
o
0
o

AMC

s
CSXCR412' CSXCR413

580
12

2.0
40
1.0
8.5

24000
2.4
6.5
67

4300
840

12000
530

N/A
10

1000
1.0
2.0
230
2.0
2.1
400

N/A
N/A
N/A

U
U
U
U

U

J

O
U
u
u
u
u

o
o
o

140
12
2.0
12
1.0
1.4

1200
2.0
10

120
310
58

1000
17

N/A
10

1000
1.7
2.0
1000
2.0
10
63

N/A
N/A
N/A

U
U

U

U
U
J

U

O
u
u
u
u
u
u
0
o
o



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER: £?
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

CSXCR414

N/A

N/A
N/A
N/A

120
12

2.0
3.2
1.0
1.5

1000
2.0
10
100
190
28
260
11

10
190
1.2
2.0
250
2.0
10
22

U
U

U

U
U
U
J

o
U

U

U
U

o
o
o

DATA FILE : AMC

s
CSXCR415' CSXCR416

58
12

2.0
40
1.0
1.0

1000
2.0
10

190
130
21

1000
6.6

N/A
10

1000
1.2
2.0

1000
2.0
10
24

N/A
N/A
N/A

U
U
U
U
U
U
U
U
J

U

0
U
U

U
U
U
U

0
o
0

40
12

2.0
40
1.0
1.0

1000
2.0
10

5.0
20

1. 1
1000
3.0

N/A
10

1000
1.0
2.0

1000
2.0
10

4.0
N/A
N/A
N/A

U
U
U
U
U
U
U
U
U
U
U

U
U
O
U
U
U
U
U
U
U
U
o
o
o

CSXCR417 "

200
12

2.0
40
1.0
1.5

1200
2.0
10

270
330
14

1000
22

N/A
10

1000
1.9
2.0

1000
2.0
3.1
28

N/A
N/A
N/A

U
U
U
U

U
U

U

O
U
U

U

U

o
0
o



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER: 5?
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 555BG
DATE: 08/20/90

CSXCR418

230
12

2.0
40
1.0
1.7

1400
2.0
10
110
370
26

1000
25

N/A
10

1000
2.2
2.0

1000
2.0
10
27

N/A
N/A
N/A

U
U
U
U

U
U

O
U
U

U
U
U
U

0
o
o

DATA FILE :

CSXCR419

220
12

2.0
40
1.0
3.0

1900
2.1
10
49
450
46

1400
30

N/A
10

1000
2.5
2.0

1000
2.0
10
37

N/A
N/A
N/A

U
U
U
U

U

O
U
U

U
U
U
U

o
o
o

AMC

s- CSXCR420

930
12
6.0
40
1.0
12

37000
2.9
10
91

6800
1400
18000
790

N/A
10

1000
3.5
2.0

1000
2.0
10
660

N/A
N/A
N/A

U

U
U

U

O

U
J
U
U
U
U

0
o
o

^ CSXCR421

150
12
2.0
40
1.0
1.0

1600
2.0
10
110
360
130

1000
24

N/A
10

1000
2.0
2.0

1000
2.0
10
33

N/A
N/A
N/A

U
U
U
U
U

U
U
J

U

O
U
U

U
U
U
U

o
0
o



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

DATA FILE :

CSXCR422' CSXCR423

190
12

2.0
40
1.0
1.0

1100
2.0
10
76
310
23

1000
18

N/A
10

1000
2.1
2.0

1000
2.0
10
22

N/A
N/A
N/A

U
U
U
U
U

U
U
J

U

O
U
U

U
U
U
U

0
o
o

110
12

2.0
40
1.0
1.0

1000
2.0
10

220
180
8.6

1000
10

N/A
10

1000
2.0
2.0

1000
2.0
10
36

N/A
N/A
N/A

U
U
U
U
U
U
U
U
J

U

0
U
U

U
U
U
U

o
o
o

CSXCR424

40
12

2.0
40
1.0
1.0

1000
2.0
10
5.0
20

2.7
1000
3.0

N/A
10

1000
1.0
2.0

1000
2.0
10
4.0

N/A
N/A
N/A

U
U
U
U
U
U
U
U
U
U
U

U
U
O
U
U
U
U
U
U
U
U
o
o
o

^ s1
CSXCR425

130
12

2.0
40
1.0
1.2

1500
2.0
10
300
340
58

2300
28

N/A
10

1000
2.4
2.0
1000
2.0
10
56

N/A
N/A
N/A

U
U
U
U

U
U
J

0
U
U
J
U
U
U
U

0
0
o



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A,
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

CSXCR426

140
12

2.0
40
1.0
1.4

1400
2.0
10
88
330
70

2000
26

N/A
10

1000
1.9
2.0

1000
2.0
10
50

N/A
N/A
N/A

U
U
U
U

U
U
J

o
U
U

U
U
U
U

o
o
o

DATA FILE : AMC

/ CSXCR427X CSXCR428

160
12

2.0
40
1.0
1.3
2500
2.0
10
63
560
79

1300
53

N/A
10

1000
2.8
2.0
1000
2.0
10
53

N/A
N/A
N/A

U
U
U
U

U
U
J

O
U
U

U
U
U
U

0
o
o

610
12

2.0
40
1.0
9.2

28000
3. 1
10
66

4800
1100
14000
570

N/A
10

1000
1.0
2.0
1000
2.0
10
480

N/A
N/A
N/A

U
U
U
U

U
U
J

0
U
U
U
U
U
U
U

0
o
o

CSXCR429

160
12

2.0
40
1.0
1.0

1100
2.0
10
100
400
110

1000
25

N/A
10

1000
2.5
2.0
1000
2.0
10
56

N/A
N/A
N/A

U
U
U
U
U

U
U
J

U

O
U
U

U
U
U
U

0
0
o



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

CSXCR43o'

160
12

2.0
40
1.0
1.4

1000
2.0
10
98
250
38

1000
14

N/A
10

1000
2.3
2.0
1000
2.0
10
27

N/A
N/A
N/A

U
U
U
U

U
U
U
J

U

0
U
U

U
U
U
U

o
o
0

DATA FILE :

/

CSXCR431

110
12
2.0
40
1.0
1.0

1000
2.0
10

260
210
14

1000
10

N/A
10

1000
1.6
2.0
1000
2.0
10
29

N/A
N/A
N/A

U
U
U
U
U
U
U
U
J

U

O
U
U

U
U
U
U

o
o
o

s
CSXCR432 ' CSXCR433

6.9
12

2.0
40
1.0
1.0

1000
2.0
10

5.0
22
1.0

1000
3.0

N/A
10

1000
1.0
2.0
1000
2.0
10
4.0

N/A
N/A
N/A

U
U
U
U
U
U
U
U
U
U
U
U
U
O
U
U
U
U
U
U
U
U
o
o
o

760
12
2.0
40
1.0
1.3
3700
3.2
10
170
920
28

3100
36

N/A
10

1000
1.9
2.0
1000
2.0
36
42

N/A
N/A
N/A

U
U
U
U

U

0
U
U

U
U
U

o
o
o



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: _______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

CSXCR434

840
12

2.0
40
1.0
1.0

3800
2.8
10

140
950
24

3200
36

N/A
10

1000
3.0
2.0

1000
2.0
37
38

N/A
N/A
N/A

U
U
U
U
U

U

0
U
U
J
U
U
U

0
O
O

DATA FILE :

CSXCR435

1000
12
2.7
40
1.0
4.7

18000
2.7
10
130
3.9
290
8900
400

N/A
9.3
540
3.4
2.0

1000
2.0
38
170

N/A
N/A
N/A

U

U
U

U

O

J
U
U
U

O
O
0

AMC

CSXCR436

930
12

2.0
40
1.0
5.0

13000
2. 1
10
40

2600
440
6600
260

N/A
10

1000
1.7
2.0

1000
2.0
10

240
N/A
N/A
N/A

U
U
U
U

U

O
U
U
J
U
U
U
U

O
0
0

CSXCR437

680
12
2.0
40
1.0
1.0
2500
2.4
10
110
950
56

1100
39

N/A
10

1000
1.8
2.0

1000
2.0
10

530
N/A
N/A
N/A

U
U
U
U

U

O
U
U

U
U
U
U

0
O
0



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

CSXCR438

720
12
2.0
40
1.0
1.0

1200
2.0
10
88

820
24
440
23

N/A
10

1000
1.9
2.0
1000
2.0
10
27

N/A
N/A
N/A

U
U
U
U
U

U
U

O
U
U

U
U
U
U

0
O
0

DATA FILE :

^ CSXCR439

740
12
2.0
40
1.0
1.0

1000
2.0
10

240
760
17

1000
19

N/A
10

1000
1.1
2.0
1000
2.0
10
31

N/A
N/A
N/A

U
U
U
U
U
U
U
U

U

O
U
U

U
U
U
U

0
O
0

AMC

CSXCR440

40
12
2.0
40
1.0
1.0
1000
2.0
10

5.0
20

0.76
1000
3.0

N/A
10

1000
1.0
2.0
1000
2.0
10

4.0
N/A
N/A
N/A

U
U
U
U
U
U
U
U
U
U
U

U
U
O
U
U
U
U
U
U
U
U
0
O
O

' CSXCR441

670
12

2.0
40
1.0
1.0

1500
2.0
10

250
830
29

1000
30

N/A
10

1000
1.7
2.0
1000
2.0
10
30

N/A
N/A
N/A

U
U
U
U
U

U
U

U

O
U
U

U
U
U
U

0
0
0



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

CSXCR442

760
12

2.0
40
1.0
1.0

1500
2.5
10
56
890
15

1000
30

N/A
10

1000
2.2
2.0

1000
2.0
10
23

N/A
N/A
N/A

U
U
U
U
U

U

U

O
U
U

U
U
U
U

o
o
o

DATA FILE :

^ CSXCR443

720
12
2.0
40
1.0
1.0

2200
2.0
10
81
980
24

1000
49

N/A
10

1000
2.2
2.0

1000
2.0
10
27

N/A
N/A
N/A

U
U
U
U
U

U
U

U

O
U
U

U
U
U
U

o
o
o

AMC

^ CSXCR444X CSXCR445

780
12

2.1
40
1.0
1.0

3500
3.1
10
43

1200
170

1500
67

N/A
10

1000
2.0
2.0

1000
2.0
10
50

N/A
N/A
N/A

U

U
U
U

U

O
U
U

U
U
U
U

0
0
o

900
12
2.0
40
1.0
1.0

2300
2.2
10
86

1200
59

1000
49

N/A
10

1000
1.9
2.0

1000
2.0
10
64

N/A
N/A
N/A

U
U
U
U

U

U

O
U
U

U
U
U
U

o
o
o



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

DATA FILE : *MC

CSXCR446

760
12

2.0
11
1.0
1.0

1500
2. 1
10
64
890
34

1000
32

N/A
10

1000
1.5
2.0

1000
2.0
10
25

N/A
N/A
N/A

U
U

U
U

U

U

0
U
U

U
u
u
u
o
o
0

' CSXCR448' CSXCR449

820
12

2.4
40
1.0
7.3
1500
2. 3
10
140
950
76

1000
32

N/A
10

1000
1.8
2.0

1000
2.0
10
62

N/A
N/A
N/A

U

U
U

U

U

O
U
U

U
U
U
U

o
o
0

40
12

2.0
40
1.0
1.0

1000
2.0
10

5.0
40
1.4

1000
3.0

N/A
10

1000
1.0
2.0

1000
2.0
10
4.0

N/A
N/A
N/A

U
U
U
U
U
U
U
U
U
U

U
U
O
u
u
u
u
u
u
u
u
0
o
0

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

DATA FILE : SflC

s'
CSXCR403L CSXCR408L CSXCR422L CSXCR433L

81
12

N/A
40
1.0
1.0

1000
2.0
10
80
120
16

1000
6.0

N/A
10

1000
N/A

2.0
1000

N/A
10
12

N/A
N/A
N/A

U
0
U
U
U
U
U
U

U

o
U
U
o
U
U
0
U

o
o
o

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A
N/A
N/A
N/A

0
0

2.0 U
0
O
0
O
0
O
O
0

1.0
0
0
O
0
O

1.0 U
0
O

2.0 U
O
O
O
O
O

180
12

2.0
40
1.0
1.0

1100
2.0
10
75
310
31

1000
18

N/A
10

1000
2.1
2.0

1000
N/A

10
21

N/A
N/A
N/A

U
U
U
U
U

U
U

U

O
U
U

U
U
0
U

0
o
o

740
12
2.0
40
1.0
1.1

3600
3.5
10
160
900
34

3000
35

N/A
10

1000
1.9
2.0

1000
2.0
34
41

N/A
N/A
N/A

U
U
U
U

U

0
U
U

U
U
U

O
0
0



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR UNITS: UG/SMPL
LAB: SILVER METHOD: CS0788A CASE: 5558G
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER: Cj? DATE: 08/20/90
REVIEW LEVEL: 2 DATA FILE : AMC

SAMPLES CSXCR907C

ALUMINUM 310
ANTIMONY 230
ARSENIC 1000
BARIUM 40 U
BERYLLIUM 18
CADMIUM 4 6
CALCIUM 190000
CHROMIUM 100
COBALT 130
COPPER 6800
IRON 210
LEAD 230
MAGNESIUM 120000
MANGANESE 210
MERCURY N/A O
NICKEL 55
POTASSIUM 1000 U
SELENIUM 45
SILVER 27
SODIUM 1000 U
THALLIUM 39
VANADIUM 67
ZINC 190
CYANIDE N/A 0
MOLYBDENUM N/A O
TITANIUM N/A O



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

DATA FILE : AMC
0>

CSXCR900MX CSXCR901R CSXCR901S CSXCR902A

N/A

N/A
N/A
N/A

40
12

2.0
40
1.0
1.0

1000
2.0
10

5.0
20
1.0

1000
3.0

10
1000
1.0
2.0

1000
2.0
10

4.0

U
U
U
U
U
U
U
U
U
U
U
U
U
U
0
U
U
U
U
U
U
U
U
0
0
o

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A
N/A

100
8.0
400
10
10

40
100
50

100

100

100

2.0
10

10
100
100

0

O

0

0

0

O

O

O
O
0

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A
N/A
N/A

95
7.8
420
9.9
11

44
110
56

110

110

110

2.1
11

12
110
110

O

O

O

0

O

O

0

O
0
0

320
210
920
4.8
19
45

200000
100
140
6900
22000
240

120000
210

N/A
61

O

50000
39
22

50000
39

N/A
N/A
N/A

66
190

O
0
0



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS0788A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

DATA FILE : AMC

CSXCR902C'" CSXCR903M CSXCR904R CSXCR904S

310 40 U N/A 0 N/A O
230 12 U 100 100
1000 2.0 U 8.0 8.2
40 U 40 U 400 420
18 1.0 U 10 9.6
47 1.0 U 10 12
180 1000 U N/A O N/A O
95 2.0 U 40 42
130 10 U 100 100

6700 5.0 U 50 58
210 20 U N/A 0 N/A O
240 1.0 U 100 110
120 1000 U N/A 0 N/A O

N/A

N/A
N/A
N/A

200

60
1000
41
27

1000
48
66
190

O

U

U

O
O
0

N/A

N/A
N/A
N/A

3.0

10
1000
1.0
2.0
1000
2.0
10
4.0

U
0
U
U
U
U
U
U
U
U
0
O
O

N/A

N/A

N/A

N/A
N/A
N/A

100

100

2.0
10

10
100
100

O

O

0

O
O
O

N/A

N/A

N/A

N/A
N/A
N/A

100

100

2.4
11

9.8
100
100

O

0

0

0
O
O



ANALYSIS TYPE: METALS, TOTAL

TITLE: BIG RIVER MINE TAILINGS MATRIX:AIR
LAB: SILVER METHOD: CS078&A
SAMPLE PREP: ______ ANALYST/ENTRY: DEW REVIEWER:
REVIEW LEVEL: 2

SAMPLES

ALUMINUM
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
IRON
LEAD
MAGNESIUM
MANGANESE
MERCURY
NICKEL
POTASSIUM
SELENIUM
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC
CYANIDE
MOLYBDENUM
TITANIUM

UNITS: UG/SMPL
CASE: 5558G
DATE: 08/20/90

CSXCR905A

320
210
920
4.8
19
45

200000
100
140
6900

22000
240

120000
210

N/A 0
61

50000
39
22

50000
39
66
190

N/A 0
N/A 0
N/A 0

DATA FILE : AMC

CSXCR905C CSXCR906M

300
220
1100
40 U
17
45

180000
93
130
6600
21000

220
120000

200
N/A 0

60
1000 U

32
26

1000 U
45
64
190

N/A 0
N/A 0
N/A O

40
12

2.0
40
1.0
1.0
1000
2.0
10

5.0
20
1.0
1000
3.0
0.10

10
1000
1.0
2.0
1000
2.0
10
4.0

N/A
N/A
N/A

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
O
0
0

CSXCR907A

320
210
920
4.8
19
45

200000
100
140
6.9
22
240

120000
210

N/A
61
50
39
22
50
39
66
190

N/A
N/A
N/A

0

O
O
O
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 î
 o

: 3
d

 ••* u
 o

ill 
M

J 
7
- r-i

\* ,, 1 
1

U
J -\1

'Z. 
•• 

••
^" (S^J
»--"\J 

t
o

*o 
^

K
>
W

 
"̂

 
^>

 
*-°

Is/r̂
: 

I 
- 1

v >it ?V
 

1 
'•*> <t

0
 
S

.X
 

Z
 H

-
N

 
| 

«
*
 U

J
O

 
2
- 

S
.

<a a
iu

 ;r 
a.

in ILI 
<j a:
^~

 
^y

^

^
^

_
J

H
 

If
ra

 
>

O
O
 

i. 
H

^
 

m
 

I—
oo 

»r 
er

tr 
_) 

>
2

 
t"

M
 n

 
p

i
_j !T

 
<-i n

H
 

U
J

 I'.J

t- 
I 

a
. n

1
'-" 

1
a

 
1

•^ 
1

rv 
I  

rf. iu
uj 

j 
ri 

t—
>

 
1

 
.. _

j >
-i

H
 

| 
C

l 
C

.I 
X

o
' 

i • i 
| • • 

• i (_> r

.•> a 
•• ~ 

(,->
n
 

_
l I_

i 
l
'.

p

•*: 
LT

 
T

 
C

3 
~0

<L 
•/•>

 
«-t 

"^
• • :. • •*»(_"! 

in
on 

~r~ c< 
r t.

I.' 
•• o

 
'J

 
;*"

cn ^ 
»
- i/i 

to
 itj

M
 

-T
 

-«
. 

1
 <

 1
^

U
l 

H
 
n
, >

-- 
n

 
t-i

_
l 

^
- 

.̂ 
1
1
.' 

>
- 

c
l 

(1
Q

. 
*r 

IU
 

D
r 

_) 
K

- 
oo

•̂
 o 

1.0 ci 
<r -̂

 --t
r 

r3
 't 

>
- 

T
 n

 
_

i

\

L
J

1
..



--'Sri

::_RVI

FI-.L3 SHEET
TiL P-CTErCTIQN AGENCY* 3EGIjii VII
j I V . 15 FUNSTQN R 0 . KANSAS CITY/ KS 56115

Y: JC iCT^C: C3XC? S JCC: MEDIA: S3IL PL: 5 P F a

• C T I V I TY IL!: .-IS -;V;R VINE! TAILINGS ? = F LATITUDE:
.CCATICN: ::sLo^;: wo PROJECT NUN: 453 °T: LCNGITUDE:

A M P L T 3 E : : cIG ;

. N A L Y S I S r t i C U F S T ^

. L f t S :

-̂7
: ,-1M :: >\ r 5 :

M I N c TAILIN'iS(SOIL)

CCL'JT.
WHIT"

yv

3EG:
/ /

/
t?.

TI.X5 . =RO'1 R=F °T

NCRTH: _•
DOWN:

MGP NAME
iM PETALS

H

f t .

I C 3 L L : C T r C
' /



AFT C I Z L J 3 H E E T
j.:. :.\vic. :M*itMAL F^CTICTICN AGENCY/ REGION vn
-.MT :i_ ; = PVIC = S ::v. :5 =UNSTCN <??. K A N S A S CITY* us

Y: ;CC: _ '^EDIA: E3IL PL: F D

C T I V I T Y ;:s: ••::,
.JC;T:].N: :-::L:'̂

i;^ TAILI;.GS REF LATITUDE:
P R O J E C T NUM: A 3 3 P T } L O N G I T U D E :

. J C - T I U N : : rSL J'
- > F / - : ; T C H / r/iri :

TAILINGS(SCIL)
IV)

END: _ / _ /

RifF PT

NCRTH: __?
DCWN: £Z

: u r s T : n :
C C L C ! ^ ^ 'Ei

-T -IL: INFUR,'-UTI?.M

' <

T -vr-->.> •••, f ^ ft n



t ', '

la

WS
3WVN

anrt?-

Q 5 1

-J

: ; 1 5 = n
J M v i N .:
? I S A ~\ 7 i\'

G d t S :id 1IQS :VIC = K ~ :?0" LIT iJKU'fS cOX!;:- JCf.iDT C' :
• ̂^•»*W<»«»«»» W»«»MMM»M«»MM>M • » ••^^•»^^«M^«M^^^^^^^^^^^^^M V *• ^ ^•».^^^»M>B*^M»^V<

• SX 'XilD SVSMtN 'Cfc NCiSNnj tj 'AIC SiDlA^Z: ^r iM-k'JCcI ANT

lEShfSCllIr i i.
1
 V



^ a ^ T -I-I-LD S H E E T
•-I.:. - 'WI^ . 'JMcNTAL P ^ O T E C T I Q N A G E N C Y / ?EGION V I I

: \VI ^ N M - V J T A L j^VICI i OIV. ? 5 F U N S T G N 3D. K A N S A S C I T Y / KS ac '
—— ———•••• ——— ——— • ••'••• ̂  *V •• •••^••4B«»^^^^-«»'W^M(«»««««^«»MB^«»^^^«i^^>B^MBMB«B^ ^ *»••«••• ̂  ^ ••«••• ̂  ^ •» •• ̂  M» •• ̂  •

Y: Ji ACT-J':.- c:xc" SIMNC: ji_? .:cc: _ MEDIA: SOIL PL: s ? F D
OTIVITY •:.-:: ::: ?IVE^ ^INE TAILINGS SEF LATITUDE:

-*••! PL f :•:
J C ^ T I D ' 4 :
A i " / j

> i c -

• L A

^ INE T A I L I N G S C S Q I L )
MO

/ / L A 3 :

CCLGS P R E S E R V A T I V E
Li HIT; ICED

3EG:
END: / /

-ROM REF PT

NORTH:
JCWN:

MGP NAM'J
S« PETALS

i •" F L : c •: L L - •: T



/r
I ' /

HS

.,.VJ£ 1
 /

• S 11 •' r t

i m r, i s
w n

.
c i c D « r r.

1
1 v i N c .

SQiiS -IP"::? J CISA1VN
1

:rr

3 ici-.N:II':DC
id

_
l\'?B= «=W11

- o
: f-: o n 1 1 1 r i s F. L

J
1 v i = M « .•) : A : > c. :

c =1 c
1
 s :lies J

SN 'AlIO SVSNVV 'Ob N'DiSNfl* c: V.IC SIDIAi?" 1 1 INI- WJC'S IAf-
IIA tlCl'jl^ 'XON35

1
? NCIiDZlC.tc' If J N' r k^N D;

J
 I A '< •; 'ST.



1/1
T—^—-O/-

I

00-£

> 
1

 
N

fr-

n
 o

H
t

O
 

'X
>

U
1 

c
*

0
 

«
/>

z<T
\ 

V
Vu

 
•

z
 o

I'.J 
rf

«T
 
~C

I
1
- 

Z
 
l~

11' 
C

I 
'S

I
u» 

n
 

-Z
.

-c. t—
 Z)

U1 l_J II
'I..

C7! 
t- 

'/I
_
| 

0
 
"J

til 
rt-

1-1 n
t: 

•
_
l 

>
•

«
:t 

H

H
- 

'̂

L
U

 
t-1

s: ...
^
 
O

rr 
«-•

(j' :>
• -i 

rv:
"> 

iu
.r 

"i_j
• 

<
 T

<
1
 
)
-

*
 
^Z~~r
C~>
C

i.
1-̂;»

^
 

;-
'L•a-,

uu.Ci.

(/I1
 •

_
l

a_j
MO(.1i*C

!
Ill
ry-1• •

uf"T
f

^
l

T
-J

"(̂
J

2":̂-3'O0
:

l_)X1
 T

C
>

crr—(J.1

, 
,

f :• •

»
-

1
 

1

1
 

1

1
 

1
1

 
1

1
 

I

1
 

i1
t •

1
. 

U
!

1
"
 
O

o
 

rs
rs f-
i- **
t- T
_i _i
u. ..,
n: i—
(Y 

af i
K

l
•-r• •
i.^

p

f-uU
l

-J
on o
l̂

i 
Q

-

>-l
_J-̂* 

r~^
•T

 
^

1—II'
~Z

7
*.

r--M i
-»i~4r^-

n
 
i"

>-< 
10

•, 
"1_l

• • 
1
1

1 . 
1

1 
1

• •
^~

 
• _

1 —
 

1™
*

.-4
 

1
 -1

>
. 

1
—

1
 •<

 
<

f

t- 
L
.'

I 
.!

 
f 

)

h
-
 

I
I
I

^
 

I
I
P

n- 
| J

^
S

U
'

rx 
••

.. 
X

 
••

z: t- »- 2:
O

 
</>

 t«: 3:
*"!: 

*J. d
 

O
IL

 
li 

2
T
 
n

•^-1
 

1
U

 J
 ^

^
j

Z
. 

.1
 
..

î->2il_t

I'l 
C

. 
^
s
 

"»
v
r| 

^
y

 
_
 |

r̂
lyt iih

 
in

 cr
n 

**» ^» 
3E ^ —

r>- 
«t in

' .» 
z 

^_
• • ii

(.T a
til 

"Z
 

O
-

r" 
H

i 
C

5
 
f

f 
U

O

^^_J
H

 
'1

1
CD 

^
• >•% 

ii 
i~

i

*^
 

*
 

*
~

^>
 

J
 

^
r^ 

it
K

 
cr 

nj
_

j 
T

 
<

X
) 

Q
»-« 

I'J 
H

I
<« 

O
f 

i_)
t—

 
Q

- 
>

--l

i.l 
|

-<
 

1

^
 

|
nf 

| 
i 

re
 ill

.u 
1 

o 
•—

>
 

|i 
«

«
 
_

J
 «

-•
i-t 

i 
• i i •> 3

:
r." 

!ii 
•• 

u
i 

«_? jc
'i 

r?
 

i—
1 1

 
f 1

 
• • 

"^ 
^/>

•-< _i 
C

' 
uj

r. i/) r: n
 

^z?
• • 

• .1
 >

«
. C

- 
" '

to 
I
 
-a
 
(
.
•

IU
 

•• O
 

• t 
r,

!
!
.
?

»
—

 
'.">

 
1
0

 
IL

f™
f 

^ 
**w

 
^ -I ^!

'11 
t->

 .•" 
h

- 
o

l 
n

_
!»

-
•
«

-
, 

'.1
 

>
- 

•-! 
l."

a 
-r 

;u o: 
_i »—

 ">
r-: 1

.1
 o

 
r i 

c
t ~

 
-f

T 
T

 • t 
t- 

r- 
T

' 
.j

IV\
x

X

v,

V,

\j
•nnIJ.11_Jr i

i : i
_
l

a



inT
-

r—•cOu**
l—

 1
•-< 

s
:> 

>-

2
 n

cr. o
Mc.n </i
n

j <
1
 I"

 
(
/)

;z

> -«;
>•0
 

•
2T 

O
U

J 
IV

(.?<• 
7U

1
- 

Z
" 

F
-

u
i n

 i/i
n
j »

-»
 Z

r 
t- z

>
•-1 O

 
I!.

t' *
f.l 

K
- 

IF
"-

_
| n

 
rv

;
H

i 
!>.

t-i 
ft

It 
•

_J 
>

*1
 

F
~
|

i— n
z.uj <i
?u i"
r? «j
r'J n
rv 

>
F
-t 

C
V

>
 li'

-
^
 

! / 1

1 
'

_
_
)

• 
--r

i/) 
i—

• 
^T

•i 
Ur̂^r~>

ift->>
t- 

~"
LL 

1 .'
•-3
r.

OILat/i• •
_

i
a•-H
r?i/>• •
1OIII
•r

I

.•
t )
or-»

*
 •

(.1r̂'a1/1

•Y'.J
X( 

>
<_>•

 •
r^,-F

-

t 
J

-rr->
—• •
>
-

1 
1

1 
t

1 
1

1 
1

! Ii• •
ft 

U
J

in
 n

O
 
3

^> t-
\~ n
n

 o
f- 

~
•~l 

C
^

_J 
J

IL
 

f • «
'II t-
rf 

C
i

fOt
i•-M• •

X^>
c_

»
-
oIII
->

LT 
<->

,n
 
(y

>
"" 

O
-

h- 4
_
 I

»-" 
1^1

<T
 
"
\"
.

»—III

Z
^

>—
 1

2<
^'

II 1

:>nl"l

11 ll.l
k- 1 • n
-•' 

^j^
.. 1,1

• 
1
 
!'.J

"1
 

. " i
• 

,
• •

>
- 

^
»—

 
C?

»--! 
^ -4

r» t-
i— « i
\—

 
u.

' .) '"i

*~ 
i 

IvM
°- 

' J
^
>

u. 
Msl

U
i

r- 
••

«• 
T

T 
••

Z
 

\- 
\- 

T
-

n 
<si at it

Cr. 
<

I 
O

 
U

u
 

ij i i- a

• "M
 

1
•i'*O

 
1

z: .«
 ..

H
4 s J 

1
r- 

<
^
 

1

0 
!

I
 

0
 

I
V

iu
r^

 -x 
uo

ti-iV
 

1 
_i

\.-t r\ 
| 

I"
 

K
X

C
i 

•*.»
»
. 

S
 

1
-

r^ 
| 

<
r u

)
o

 
t 

^
 
z
.

»
• 

*r
15 a
U

l 
^
 

C
U

r* j 
' 1

 > 
IJJ 

3C
r~ t/>

~
 

!
-j 

i
r-J

 
| 

H
I

r.t 
>•

• -t 
•• 

»-)
^^ 

ri 
t—

<i 
*x 

-^
i". 

j 
>

I-T 
*"^

*
4

 
r
~

>
 

!-

_a ^ 
v~> (-'

H
 

".1
 11

 J
<
t 

(v
 
U

h
- 

(X
 
l-<

.LI
^:- 

-
,
 
|

* 
1 

1
-» 

1
o: 

j 
-c "j

;n 
ra 

t>—
>

•
 

i 
•
•
 
-J

 
>

-4
H

 
| 

1
' ' ' 

T
••»• 

.^' 
| 

«
t 

••<
 '_

J
 T

'.~
 

O
 

(>-
i •> '—

, • • , •*• 
1
1

•
-
I 

_
J
 O

 
i 

'
• 

, iyi 
-r- 

i~j 
^3

ti. 
f 

-
r 

o
f
 

' 
!
 
•
«
.
 C

5
 

1
:'

n
 

-
t. 

'i
•ii 

•• (_•> 'j 
1
1
"

o
 

rr i- 
ci 

;••» 'i. 1
r~ 

fi 
••>

. 
n
 

^T
U

i 
>

-" n
: 

»
—

 
f 

K
4

_l 
I—

 «». Ill 
>- *f 

11
CL ct 

'.u
 rjn

 
_) t- 

t/i
~

 
O

 '-i D
 

tj 
~

 
•"-'

• r • i 
• T »~

 
—

 i • 
j

I
4

X

V

o

^\

L
J1 

J



3
reasons.

page/pages has/have been removed for confidentiality

X

\



ini—T
—

•Onin•XT
nI—

 I 
K

*
 
>
-

l~
^
 

*
 t

O
 
'J

ni •? to
ILJ <r
(V

 
(̂

O
•x.

s x:
>-u
 

•
~Z 

d
iu

 a
<J•-r 

Zl_T
t-
 
^
 
1
-

lll 
O

 to
!JJ 

H
 
Z

JC
 H

- 
=J

'." o
 

IL
iii

n
 

»- "•>
_
J 

O
 r i

n
 
p
-

>-< o
u. 

•
_) >
•n 

>-<
>- 

n
x•L< 

1
1

T
: 

i:J
2* 

l.J
r> 

n
>..' 

>
»-< 

tf.
>

 
'»

.̂- 
• 'i.1

• 
*-*.

' i 
t—

• 
,T

r^ 
n. 1t̂!:̂' •)
fxl«
l

>
>• 

^
U

L 
'• i

-T'•

0u0< •)• ff

_lp._Jl-tO•_o• 1
«tnC

1
IIIT

T

\

•
 •

O1 }

"1• •
C

J

3r!
<T' 1

f *

L
J

Xi ->
t 

%..
r^^7t—i_>-T

(~
"

••t •
V

-

1 
1

1 
1

1 
1

1 
1

1 !i• »
• • u

:
U

J 
O

o
 n

^ t~
\—

 
M

H
 
(.?

K
- 

2T
<
i 

rj
_1 _l

U
. 

••
u
i >

-,,
C

i 
nmf*"*

-t•
 •

X13î
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AFT -IELD 3riE£T
.;.:. : \VI r J N M t N T A L P S ^ T E C T I O N A G E N C Y , SEGIuN VI I

5 ' j V I R C r , M r \ T A u i r" R V I C 1 L D I V . 25 F U N S T C N R 0 . \ 4 N S A S C I T Y / US - > 6 1 1 5

: «: -CTN: : C S X C R : A M N C : 107 ;cc: _ MEDIA : SCJIL °L: s D F o

CTIVITY
. JCATION:

V I N E TAILINGS
MO ^RGJI-CT NUM: A

SEF LI
PT: LCNGITUDr:

AMFL:- OPS: ii-'j ?:v«j^ MIN E TAILINGS SITECSEDIMPNT) O^TVE TIME * CROM REF PT
. - j C A T l c r J : T'.iL'Jiir ,10 .1EG: 27/^Tn" {£:j2?*STi ___
: A S r / p . A T C H / S M ' J : ____ /_/ _____ L A o : __ =HD: _ / _ / _ _ :_I N O R T H : _ ^
, T 3 R f T / S A f G f l f j N-J: _____ ~ "" D O W N :

.-'ULY5I

.JMTA
LiSS -HIT1;

P R E S E R V A T I V E
ICED

MGP N A M E
SM METALS



A F T

: •jVI^CNMrNTiL ; Z R V I C if 5 QIV. 11

*: •] ACTNC: C">XC^ SAMNC: 1H^, :CC:

FIELD >r!EET
o^CTcCTIGN AGF.NCY/' ="EGIJN VII

11 FUNSTGN SQ. <4N3AS CITY/ *S

MEDIA: SOIL PL: 5 ° F J

C 7 I V I T Y C d S
:CaTI3N: )E

IG •? I V E R V I N E TAILINGS REF LATITUDE:
ic I'D PPQJECT NUI»: A33 PT: LCMGITUDf:

A M P L E ~E

ATCH/SMC :

MINE T A I L I N G S S IT 3( 3 50IM E T J T ) O

/ / L A S : 2ND: _ / _ /

PT
EAST:
NORTH:
9CWN:

. ' . A L Y S I S
TNTAi:^:.
. L 4 S 3

C G L J R
W H I T ^

P »E S :S V A T I V t MGP N A M E
ICEO SM V E T A L i

' f I D • ""-* - I r i. -



•AFT = TELj SHEET
',.S. i N V I R C N M E N T A L ^vOTECTION AGENCY/ "EGIZN VII

•_rjVIR<:NM FNTAL l E R V I C E S DIV. 25 FUNSTCN <? D . \4NSAS CITY, KS

Y: -;G ACTNO: C3XCR S A M N C : JJA JCC : MEDIA: SOIL PL: S P F 0

• C T I V I T Y ::£: rIG RIVE? MNE T A I L I N G S S < E P L A T I T U D E :
. jc iT i 'N: : :-SLUG: HO P S O J E C T NUf: ̂ 32 PT:

_•.:-,; -J.LU -Mfc^ M I K E TAILINGS SITt(SEDIMEMT) JAT5/ 'TIME 'FROM R£P PT
JCATTTJ: .HSLOSi MT 3EG: 0
ASF./JSATCH/SMC: ____/_/_____ LAfi: __ cND: _/_/_ _:_ NORTH: _«.
TG^ET/SA^GAC ',0: _____ ~ ~ DOWN: * ~T

CCLCS P R E S E R V A T I V E MGP N A M E
^HITE ICED SM ^ETALS

AHPLi C:LL:-<



-JViaCJNMSNUL PROTECTION AGENCY/ ^SGIjN VII
:3RVIC£3 DIV. 15 FUNSTCN 30. 'UNSA.S CITY, KS oo115

Y: C: CiXCF, S4MNC: *•<** ^CC: _ MEDIA: SOIL DL: j P

CTIVITY CcS:
.JCATIJN: L-.-S

I V £ P MNE T 4 I L r ? j G S R E F L A T I T U D E :
-10 P R O J E C T NUH: A33 PT: L 3 1 G I T U O E :

t JES: :is ^IVE=; MINE TAILINGS IT = (S£DI^?NT)
MO 3EG:

/_/ _____ LAS: £NC: _ / /

F * FROM RSF PT
NORTH:
COWN:

-\ALYsi3 ?E:U = '
C'JL'JR P S e S " R V A T I V =

ICED
'-1GP N A M E
SM «ETALS

". o M M •? r-j T S:

;

- CGLL=CT:D r.



?AFT -IEL.U SHcET
J.3. :N V I R r ; < M E N T A L ?'-?.TTECTI3N AGENCY/ REGION VII

;\VI3CM'-ir:NTiL 3=?VIC = i CIV. 25 FUNSTGN RD. KANSAS CITY/ KS 36115
> 4« V >• «• • • •••••«•»«•• »«»«•••*«••«« • W__BVM«M«M«»MM<MM«««»M«W^«MMW«WW«B«*«»MMMMBWMa»«MMMW

Y: '0 A C T ' I J : C 5 X : i S a ^ N C : 111 iCC: _ M c O I A : 5CIL PL: S P p 0

• CTIVITY Cr:5: JI5 *IV = R V I N E TAILINGS ^5e L1TITUDE:
433 PT: L Q G I

:;-1PL5 "53: °IG ^IV5R '4IN3 TAILINGS S IT E ( S EDIN E NT ) OAT^'^TIME ' PROM REF PT
.JC^TiiN: :.rSL:G: ;^o BCU: 07/^f/^o ^:/5"=^ST:
' A 3 t / i A T CH/ 3.^C: ____ /_/ _____ LAS: __ END: _ / _ / _ _ :~ NORTH:

"A,>: ID '!C: .
0-3 "

•:NTAINEK COLOR P R E S E R V A T I V E MGP NAHE
,L'-.Si ^hlTS ICED 3W M=TALS

f"

iVPL'I



FI=LO S H E E T
U.S. : \V i :? l j?JM = N T A L P R O T E C T I O N A G E N C Y , R E G I O N VI I

I r N T A L S E R V I C Z S 3IV. i 5 FUNSTCN RQ. K A N S A S C I T Y , KS ->6115

Y: ACT'Jj: C3XCR SAM.NC: 112 iCC: MEDIA: S3IL PL: S ? F 0

.CTIVITY 2"5: 3IG
DCATION: :5SLOG"

E TAILINGS
M3 PROJECT

?cF LATITUDE:
A33 PT: LCNGITUO"-:

;MPL£ C £ S : -JIG ̂ I V E R MINE T A I H N 5 S S IT E ( S EDIM ENT )
I C A T I O N : J I S L J G E ^ Q 3 c G : C '
k S = / S A T C H / 5 M C : / / L A S : ENO: /

^S* FROM REF PT

_:_ N O R T H :
D O W N :

CCLDR P R E S r R V A T I V
ICED

/for

i COLLi'CTSD 3Y :



U.S . . ^ N V I S O N M f i N T
I N Y I R G N M . E N T A L 5 t ? V I C = 5 0

- Y : 5 0 A C T N C : C S X C 3 S A M N C :

P^CTECTIQN AGENCY/ REGION VII
FUNSTON 20. KANSAS CITY/ <s 06115

M E D I A : SOIL ?L: 3 P F D<CC:

» C T I V I T Y jej: ,-<IG I TAILINGS
MO PROJECT

SEF LATITUOc:
: 433 ^T: L:NGITUDF.:

• . A M P L t D C S : 5IG * IVEf l MINE T AIL ING S (S EOIM«E NT) DAT.i
. J C A T I j N : " ' L S L 3 j " MO ? £ G : C7/>
: A S c / £ A T C h / 5 M C : ____/_/_____ L A B : __ =NO: _/_/.
. T O R ' j T / S f l R C A O V l "

- N A L Y S I S ^L^UE. STF. D :
;GNTAIN = R C:LCR
10 F ITLD G H E i T rlL~ INFO

IF.NT.

PROM REF ?T
cAST: ___
NORTH: ~"
DOWN:

C A M P L E C C L L r C T r J :Y :



riiLD SHEET
U.C. L N V I ^ O N M = NTAL ? -5 C T :i CT I JN AGENCY* 3=GI3N VII

L S E R V I C E S D1V. 25 FUNSTQN RD. K A N S A S CITY, KS 66

r: >0 A C T M G : C 3 < C r f 3 A M M C : 1 1 '5 ^ C C : _ MEDIA : SOIL PL: S ? F 0
• j»̂  •• B*^«* ••••••*• •• «• ̂  ̂  ̂*B ̂^^«««»-^^«B^^i«^««^-«4v^^^^^««««^«»«*^^^«B^a*^^^^«*^^^«»^^^^^a»Mi^«l«»«*«»«»^^^«w

• CTIVITY CIS: :<.I3 S I V E R VINC TAILiriGS REF LATITUDE: _
.JCATIJN: '-'"SLG:.: MO PPJJECT NU(«: A33 PT: LCNGITIJDS: __ ~_ I_
• ««•«•«•«••«•»••«••»«« W«iM»M«MMMM«M1«MMMM»«a«MM4l W<«MMWW«MW«W»*»MMWMMMWMM)MM«B«M*WMM««MMWMiMv.MMOT

DES: -I-i P I V E R M I N t TAILIN3S S IT 5 ( S EDIPENT ) BAT*,' flll'E * ~*OM REF PT
. 'CATI IN : " : S L T G 5 '13 B E G :
: A S £ / 5 f l T C H / 5 H O : ____ /_/ _____ L A u : __ 5NO: _ / _ / _ _ : _ N O R T H : _,

~ ~ " ~ O G W N :

•NALYSIS rEJUZSTED:
.CNTAI-'JER CCLJR P^£ S = R V ATI V 5 MGP NAME
. L A S S W H I T E IC fEu S M M E T A L

AMPLL CGLLrCTEO o Y :



IELD SHEET
PP3TECTIGN AGENCY/ 'EGION VII

• : N V I R I : M M ; N T A L i £ 3 v : c : - s oiv. 25 = U N S T C N ?o . K A N S A S C ITY, us 6*1
!•«•««»«••«•• « M « « i M . V . « » . M 4 M M « « W V * « « « M M « « » M W 4 B W ' M M M M « M M M * » W « M M M M O T ^ M M M M - « « « » a » M M M « V M W « » l

Y: "0 A C T f i G : C S X C 3 SA .^MC: 114 2 C C : _ M E D I A : SDIL PL: S P F D
i » ̂  •» • ^ *• «• w ̂  •» •• ̂  •• ̂  ^ ̂  ^ ̂  ^ •• ̂  «• ̂  MI *» ̂  •* «a^ •* ̂  *• ̂  •• «• mt ̂  •« •• «•* *« •••• •• ̂  ^ « ̂  •• •• ̂ ^ ^ ^ ^ •» <•• •» «• ̂  ̂  ^ ̂  ̂  ̂  <

-CTIVITY rrc. - J 1 G RIV = i? ." IN c TAILIf.'GS REF LATITUDE:
.OC^TI.TN: JcSLJo: MO PTOJECT NUM: A3? PT: LONGITUDE:

c5: 3IG ?IVES M I N t TAILINGS S IT E ( 3 EDIM ENT ) *J&KJS TI ME * PROM REF PT

: ASE/BATCH/SMC: ____/_/_____ LA?: __ END: _/_/_ _: NORTH:
7 C R c T / S f t 3 , j A C f,GT~_____~ " ~ DCHN:

.MALYSIS ?f.OUf:STED:

.INTil'HN CCLCR PR'.S-^VATIVE ^GP N A M E
•LiSS U H l T t ICED SH PETALS

; n v M -: N T s:

E CGLL?'



FIELD SHEET
U.S. "NVIF'NMENTAL PROTECTION AGcNCY, PEGICN VII
^JTAL :cf?VIC~S CIV. 25 FUNSTuN 3C. K A N S A S CITY*- KS 66115

;Y: =0 ACT'JO: CSXC^ SAMNC: 115 .CC: _ MEDIA: 5CIL PL: S P F D

.CTIVITY CES: :.IG KlV t R fINE TAILINGS KEF LATl T UQp.

.CCATI3N: 0=SL'Dji: MO PROJECT NUC: A33 DT: LONGITUDE:

: A M P L c ' JES: TilG ^ r v . ^ K f1IN= TA IL INGS SITE ( 3 EOIME^T ) Qjft TIME, FROM REF PT
- 2 C A T I G M : u E S L G G E MO dEG: C7/>7/^G /d:{Jte=AST: __
1 A S 5 / B A T C M / S M C : ____ /_/ _____ L A B : __ F.NO: _ / _ _ / _ _ _!:_! N O R T H : ~

~ ~ "" D O W N : 5

• M A LY3I5 "f(jU"ST?D:
:3NTAIME5 CGL'JR P RE 3 ~ * V A TIV E MGP N A M E
iLASS WHITi ICEO SM PETALS



"APT -I ELD SHEET
U.S. = N V I R C N M £ N T A L PROTECTION AGENCY, ^EGIDN VII

E.-mRiT.NMENT^L 3ERVIC:3 OIV. 25 FUNSTCN RD. KANSAS CITY/ KS 56115
> ——••«••*» • •••«•«» « «•• M • W M ««»MMMW^I«M«*V«M»M««M«MM*M*MM« • «*•«»•*•««•«• W M M I M M O T M W f l B W *

Y: ^j ACT^3: CSXCK SAMNC: 116 :CC: _ MEDIA: SOIL PL: 3 ° F 0
I •• •» ̂  ̂  ^ ̂  •» ̂  ̂  *• ̂  1^ ̂  ••» ̂  «M ̂  ̂  •• ̂  •• 1M ̂  *• ̂  ̂  •• VI •• •• «• ̂  •• •• <^ •• •• ̂  ««^ ^ ^ «• ̂  ̂  ^ •• ̂  «• ̂  4»^ ̂ ^••^••^•i^ « ^ ^ «• 4M W <V •

CTIVITY CIS: ~IG R I V L R V I NE TAILINGS KEF LATITUDE: _
.3CATION: OfSLCG^ Ml PROJECT NU*: A33 PT: LCNGITUOE:

AMPL-; 35i: 315 ^IVc? MINc TAIL ING S ( S ED IMENT) !£t TIME 1 FROM REF PT

/S 'J lG : ____ /_/ _____ L A 3 : __ END: _ / _ / _ _ : N C R T H :
, T O R = T / S A P Q A L ) N^:~ _ I_I_ ~ D O W N :

• N A L Y S I S P r . ^ U ' t S T ^ C :
:jNTAIN<E? CGLQR P R5 S =; R V A TI V f MGP NAME
,LA35 '«HITE ICED SM NtTALS

*•/!«

:AMPLE CCLLECT:D BY .-



•^ArT FIELD SHEET
J.S. i N V I h ; N M £ N T A L ^ ?Q T '. CT ION A G E N C Y , REGION VII

• : N V I ? : N M E N T A L s = -v ic . i£ QIV. Z5 F U N S T C N ?o . K A N S A S C I T Y / KS
: Y: /G 4 C T N G : C 3 X C R S 4 M N C : 117 j C C : _ M E D I A : 33IL PL :

CTIVITY OES: -ilG -?IVER fINE TAILINGS REF LATITUDE: _ _
OCATiaN: ^fSLHGE MO PROJECT NUN: A33 ?T: LCNGITUOE: __

A.VPLi: 0 = S: =IG <s 1 V f R ^IN3 T A IL INGS (5 =D IMENT) OAT^1" TIME/ FROM REF PT
3CAFI3N: 3 = SLC3: MO 3E&: C7/-?T79; /.t^J^ -2A3T: ___

J A S E / 2 A T C H / 5MC : ____ /_/ _____ LA6: __ END: _ / _ / _ ~: _ NORTH: _ ~_ ,
~ ~ ~ ~ ~ DOWN: 3"^ ' „

K?3UF-STH'J:
CCLD? P R £ S d « V A T I V E MGP N A M E
UHIT; ICED s« MFTALS



FIELD SHEET
U.S. :!\V I R C N M r N T A L PSCTSCriDN AGENCY/ ?;GI3N VII

rNV:?CNMI-.NTAL S E R V I C c S DIV. ?5 FUNSTON RO. KANSAS CITY, KS 66115

^Y: ''0 ACTNC: CSXC? 5AMNO: 11* 3CC: _ MEQIA: 5QIL PL: S P F 0

••CTIVITY C2S: -5IG ?IVER "INE TAILINGS REF LATITU05: _ _ _
.3CATION: n £ S L G J E MQ PROJECT NUf: A33 PT: LONGITUDE:__ _~ ~__
----- — -- — ---—--------—-—-- ————-- — - — -«•-•• — "• — — - — -——---—•7---- —-- — -- — -•'-——-•- — —
,AMPLi :ES: -?Ivi «IV = R ^INiZ TAIL INGS <S cDIMENT) cJXi? T^E' FRQM R£F PT

,1C: ____/_/_____ LAB: __ END: _/_/_ _:_~ NORTH:
C A D N ^ T ~ ~ DOWN:

PREi^^VATIV 1: MGP N A M E
ICED SM METALS

i IM £ N T

I?

E: CCLLECTED ^ Y :



FI1LD SHEET
U.S. - M V I R 3 N M E N T A L PROTECTION AGENCY/ REGION VII
rMTAL SikVIC^J DIV. 15 FUNSTCN 3D. KANSAS CITY/ KS 66115

Y: ACTNC: CSXC3 SAMNC: 11' :JCC: MEDIA: SOIL PL: 3 P F 0

-CTIVITY C53: UG
-CCATIDN: ij'SLJGt;

TAILINGS REF L4TITUO?:
MO PPQJECT NUM: 433 PT: LONGITUDE:

C E S : ir'IS
D C A T I O N : : £ S L J
A S E / 2 A T C H / S M T :

MINE T A IL ING S (S ED IK ENT )
M-3 q = G :

/_/ _____ L A 6 : __ END:
~

TIFj ' F R O M RifF PT
c / > S T :
NCRTH: _ ~
DOWN: Q

: O N T A I N : S
;L .A3S

C 2 L G R
«(HITC

P R E S E R V A T I V E MGP NAME
ICED SM PETALS

'. 1M M •: N T S :



=!irT FIELJ SHEET
U.S. ;NV::!3NWrNTAL PsCTECTIGN AGENCY*- ;?F_GI3N VII

f N V I R C N M - N T A L i - R V I C Z S DIV. 25 FUNSTQN RC. K A N S A S CITY/ *S 56115
:Y: n acTNO: C S X C S :AMMC: 120 JCC: _ MEDIA: SOIL PL: S P F o

•CTIVITY CSS: ^IG .V'IV£« ''IME TAILINGS R;F LATITUDE:
JCATIDN: DE3LOGE MO PROJECT NUH: ;33 FT: LCNGITUOE:

H DES: ?IG ^IVER MINE TAILINGSCSEDIMENT) D̂ JSE TIME' FROM REF PT
J C A T I G N : 02SLGGE MO 2EG: Q7/^fVC /̂ :/i EAST: ___
iSc/rJATCH/S;*n : ____ /_/ _____ LA3: __ cND: _ / _ / _ _ : _ NORTH: «
T C R E T / S A R G A O NG:~I_I __ ~ ~ OOWN: 2

N A L Y S I S PEwU5ST.:J:
:NT4i ' j£ i? C 3 L O R P R : S ^ V A T I V E MGP N A M E
LA33 ^HITE ICED SW METALS

5MM=NTS:

.-. C ^ L L I C T E D IIY :



, ?Arr FI:L3 SHEET
ij.s. :\v:,-:jNM;NTAL ^CTBCTIQN AGENCY* REGION vu

C N V I R Q N i K ^ T A L ^ 3 V I C " S D1V. 15 F U N S T O N 2 C . K A N S A S C ITY , <S o6115

:Y: '0 A C T M 3 : - 3 S X C ? 5 A M N C : cOu ? C C : _ M E D I A ; d A T ' E R PL: S P F 0
> «•» •» ••» ̂  ̂  ̂  ̂  ̂  ^ <^ V* •*• «• ̂  «• ^ .^ <^ ̂  ̂  4» ̂  4^ ̂  •• •• ^K ̂ BB* ••* ̂  ••> ̂  ••> ••» ̂  ̂  ••^ ^ ̂  i«B> ̂  4<V ̂  ̂  ̂  ̂  ̂  ̂  ̂ ^ ^ •• «• ̂  ^ .• ^ ̂  ̂  M*.^ ̂  ̂  ̂  ̂  •<

• CTIVITY :=S: 3IG ^IV£^ viNf TAILINGS S<£F LATITUDE: _
A3"! PT:

5 D E S : 3 IG 3 I V F . 3 ^1N= T A I L IHGS ( S U R F A C E W A T E R ) DATE/ TIM6# ? 9 G M REF ?T
. : C A T I J N : J ; S L G G C MD 5 E 3 : G7/?^/-?0 U>,:6Q ' .AST: ___
, A S I . / ' e M T C h / 5 H O : ____/_/_____ Lit: __ =NO: _/_/_ _:_~ N O R T H : _~_^
, TOR ~:T/ S &RG AD N3: ____ C O W N :

N A L Y S I S r . - : ;u t :ST^c :
. O N T f t r - j ? i ? C 2 L O - ? PR.? S ;

V R V A T I V = ^ G P NAME
,L'JI W h l T T 5 ML HNG3 WM PETALS
. 01 PLASTIC GREY PILTcR^HNO! «C7 IH CISSOLV£C HSTALS

,:MPLL;



FliLD S H E t T
U.S. • l - J V I k C H M r N T A L ? 3 £ T 'CT ION A G E N C Y / - R E G I O N V I I
t N T A L S f R V I C r . S OIV. 2 5 P U N S T O N R C . < A « \ S A S C I T Y / K S 66115

Y: -0 ACTMC: CSXCS SAMNC: :01 .CC: _ MEDIA: WAT-:s ?L: S P F

CTIVITY T£S: .-IT, PIVc" f'lNE TAILINGS REF LATITUDE:
PT: LGNGITUQE

E 5FS: 6IG R I V t S M I N E TAIL INGS (SURF AC £

/_/ _____ LAi:

N 4 L Y S I S
0 ? 4 T 4 I N F f :

. :
C D L Q ^
W H I T 5

3EG:
END:

90
/ /

P R E S E R V A T I V E MGP
5 ML HN03 MM
FILTrR/hNQ3 WQ7

TIME* FROM

NORTH
DOWN:

PT

NAME
METALS
IH CIS30LVED MifTALS

.:• M M r :'J T 3 :

O K

. /PLt C J L L Z C T : D • •



34 FT FI=LD SHEET
U.S. : N V I R u N M E N T A L PROTECTION AGENCY, REGION VII

tNVIRQNMcNTV,. S E R V I C E S :iV. 15 FUNSTQH ID. K A N S A S CITY, KS S6115
>«««*«<M«*«W««««4»>««*««BWM*«<«^«B««-WV«W«»W«««»*«M«»«B«»«»*««BM«««»MWW4BWM**««WI«MW«BM««»MWM«M«»MMM«

Y: * J fiCTNC: C 3 X C R SAMNC: 202 ^CC: _ MEDIA: W A T E R PL: i P * D
I M V M M ' M M V W I M W M i M a B V - W ^ M M . M M W M W . M W ^ W M M M . W M q M M W M ^ M V K W I M V M V W M M W M M M M M M W M W W M W H M W M M H W f t M O T V M W

•CTIVITY J£I5: :IG «IVZ£ XINt TAILINGS REF LATITUDE: _
.JCATIQN: OESLuGJ MO PROJECT NUM: A33 PT: LONGITUDE:__ _ _~

,4MPLI DBS: cIG ^IV£^ MIN^ T AIL INGS (SURF AC E WATcR) DAJB5 TIfc » F R O M PEF PT
.CCATIDN: 'J'rSL^G? MO BEG: C7/J+/9C 1%.'2$ -:AST:
. A 5£/fiATCH/S'-1C: ____/_/_____ LA?: __ END: _/_/_ _:_ NQSTH: ~™
.T D R i T / S A R O A O '43:' ~ " CCWN:

..MALYSIS ^
;:riT;iNER CQLQR P^SJRVATIVG HG? N A M E
:U'3I ^HIT= 5 ML HNC3 WM PETALS
. c: PLASTIC G?:Y FILTC^/HNQZ W07 IH OISSGLVEC METALS

h

°c

i CJLL.CT:: ^



< A F T FliLD SHEET
U.S. E N V I R O N M E N T A L ??GTECTI3N AGENCY/ ^CGION VII

£NVIP1NHvNTAL 5 = S V i C : S OIV. 25 F'JNSTON RD. <ANSAS CITY/ *S 16115
•••^^^^••^••••^««»«>«^«>^^^^^^^^^^^^^«M«B^^^'M^^^«MM>«k^«M.^^«>^«»a*«M^^^^^««^a«^^^^i^«M««^^^^^^^«»^«»

Y: JO ACT-JC: CSXC2 SAMNC: 203 ;CC: _ MEDIA: WATE9 PL: 3 ° F 0

-CTIVITY CES: ">IG 5IVER vi^c TAILINGS REF LATITUDE:
.OC4TIJN: D'SLTGE MO PROJECT NUM: A33 PT: LCNGITUDE:_~ _ ~
..——-. — —_- — —— — _——-.- — — — — — — __«_—__^._ — _._.___.._._—___.__^____________________
', i'-IPLi DES: T-Io SIVER MINE TAILIM--JS (SUSP AC E WATcR) DME TIME • FROM REF PT
. C C A T I C N : J 3 S L C G E MO 3 E G : 07/^/^0 ^:^EAST:
: i S E / D A T C h / S M C : ____/_/ _ _ L A 3 : __ END: _/ /_ _:_ N O R T H : _2
: T r J ^ 3 T / S A S J A 3 NOT _H_~ " ~ DOWN: __~

• N A L Y 5 I S ? P «UL : ST: : -D :
::NTAI.-<CS CGLCR P R E S E R V A T I V E MGP NAME
;U=I WHITE 5 ML HN03 WW METALS
. IZ PLASTIC o?£Y FILTER,HNQ3 VJ07 IH CISSGLVFC METALS

COLL:CT5i



rl-.Lj SHEET
U.S. - N V I 3 C N M 5 N T A L PROTECTION AGENCY, -JEGICN VII
EiNTftL Sc?¥IC£j DIV. 15 FUNSTON -?D. KANSAS CITY/ KS 66115

Y: --Jj «CTr,C: CSXCS SAMNC: 204 ICC: _ MEDIA: W A T E R PL: S P F D

• CTIVITY :;S: ilG 3IVEH VINE TAILINGS REF LfiTITUD1::
CCAT::N: :&SL::̂  MQ PROJECT NUH: -\33 PT:
.AMPLE DcS: :iG 2IVUK MINE TAILINGS (SURFAC E WA T E R ) DATJXcrTIMEf r?QM REF PT
.GCATISf,: :5SL,"?G: fin ^EG: C7/^7^C Sf:& ZAST: ___
. ASE/6ATCH/SMC: ____/_/_____ L A 5 : __ =NO: _/_/_ _I:II NCRTH
' T O R = T / S A P C A D McT _____~~ ~ ~ ~ ~ DOWN:

•NALYSIS -E^UcSTcL:
.3NT4I;Ne.R CCLGP P REST- R V A TIV E MGP N A M E
,Uei WHITE 5 ML HNC3 W>» METALS
• OZ PLASTIC b^Y ?IL7:3,HND? W07 IH DISSOLVED MrfTALS

1 0 M M Z N T S :

0<:i
<PT

7.17'

i A M P L t:



?fiP7 PI.:LC SHEET
j.S. iNVIRL'NMENTAL PROTECTION A G E N C Y , REGION VII

±NVIR'3NMFNT4L SERVICES DIV. 25 PUNSTQN RO. KANSAS CITY, US 36115

Y: 50 AC7NC: C3XC? SAMNC: 205 ,CC: _ MEDIA: W A T E R PL: S P F D

.CTIVITY :.:S: HIG -'IVER HME TAILINGS R5F LATITUDE:

.3CATIJN: OiSLTGc "10 PROJECT NUM: A.33 PT: L QNGITUDE :_̂ _

.•l^^«B«i^BB^a>MB«i«««l^^«^^W*^^«*«*^^'«^«H«tt^«*^^^^«»^«B«M^«k^^^^Mi^^««^«*^«*^^««^*»^^««^^^^^^a>^*MI«^«B«V

A M P L E i £ S : -:I.i 3 I V E R MINE T AIL I NGS ( SUR F AC = W A T E R ) D A T E TI^!; FROM REC PT
. 1CAT IJN : 3 E 3 L G G = ^0 3EG: C7&W9Q' J±t06 E A S T : ___
; A s ; / b A T C H / s ; - i c : ___ /_/ ____ L A B : __ END: _ / _ / _ _!:!_ M C R T H :
T C ^ r T / S 5 ? 2 AD f j a T D O W N : I « i

:?MTAINc^ C3LCR P R E S E R V A T I V E MGP N A M E
,'JL'I WHITE 5 ML HN03 WM PETALS
. Ci PLASTIC ii^EY FILTrlSr HNQ3 W07 IH DISSOLVED PETALS

. D M M = N T 5 :

OH

pit-- 7-13

A M P L E



.?AFT P"LJ SHEET
U.S. :HVIR:;NMOMTAL P*OTr:CTIQN AGeNCYx ^UGI'jN VII

INVIF.UNM^NTAL C E R VIC: 2 OIV. 23 FUNST2N RD. \AN3AS CITY, KS o6115

-Y: ;o ACT'4J: CSXC^ SAMNC: 206 jCC: _ MEDIA: W A T E R PL: S P F D

A C T I V I T Y C3S: :' IG 3IVE* MNc TAILINGS REF LATITUDE: _
.JCATiaN: OESL1GE MJ PROJECT HUM: A33 PT: LONGITUDE:

E W A T r R ) OAT^X TIME' F R O M R tDES: ilG SIV-I« MINE T AIL ING5 (SU.^FAC

'.AS5/2ATCH/SMC : ____/_/_____ LAB: __ END: _/_/_ ~:II NORTH:
j T C r l E T / S A ^ a A C M2: ______ CCWN:

,;JALY5IS ^CCUE3TL:C:
:ONTA:NER COLG-< P R E S ^ P V A T I V E MGP N A M E
L'J'Jl W H I T E 5 ML HiNO? UN M E T A L S
. 02 PLASTIC ^iY FILT '3, HN03 W07 IH 'JISSOLVfD METALS

^« — v . v -, WA.'O i vJ~i2*̂ _̂

r

:, i'-'PLE: COLLECT::3 ?Y : __f̂ l'JSĴ i-/--—-?̂ _______



FI:LD SHE=T
•J.S. c N V I X G N M E N T A L PROTECTION AGENCY/ REGION VII
.ZNTAL :^VlCiS OIV. 25 =UNSTQN RC. K A N S A S CITY, KS o6115

Y: 'J0 ACTMC: CSXCR SAMNC: 207 3CC: MEDIA: HATES PL: S ? D

• CTIVITY C = 3: oIG
.JCATIQN: D'fSLOi=

IN; TAILINGS
MO PROJECT NUM:

REF LATITUDE:
°T: LCNSITUDE:

, A M P L C J D E S : =!Ij
. J C A T I U N : O c S L j '
! A 3 E / : } A T C H / S M O :

• NALYSIS R
.jNTAINER
. J3I
. GZ PLASTIC

MINE T AIL INGS (SURFAC E WATER)
'Id 3EG: C

/_/ _____ LA3: __ ENO: _ / _ /

CTLG^I
WHITE
3REY

ROM REF PT
PAST:
NCRTh: __™
OOWN:

P R E S E R V A T I V E MGP
5 ML H.̂ 0 3 WM
FILT CR/HNC3 W07

NAME
MPTALS
IH CISSOLVEC

AMPLL COLL EC*.-D



R A F T c!rLD ^HEET
U.S. E N V I R O N M E N T A L PROTECTION AGENCY* .^cGION VII

L SE^VIC^S DIV. 25 CUNSTCN 30. KANSAS CITY, KS

'Y: JO ACTMQ: CSXCR SAMNC: .JCC: MEDIA: PL: 5 ? F D

'CTIVITY ::5: MG .^
.L'CATIUN: CfSLGi=

TAILINGS REF LATITUDE:
MJ PRCJ^CT NUM: 433 PT: LONGITUOE:

• N A L Y S I S
•.JNT&INE
:U3I

PLASTIC

CCLQ^
WHITE
G R t Y

.E CSS: BIG P I V E R M I N E TAILINGS ( SU3FAC = WATER) [
.^CATION: JiSL'JG^. :M
; A S c / S A T C H / S M O : _'___/_/_____ L A S : __ END: ._/.. . . . /

T r i R E T / S A K D A Q N O :

UER) OACSE T I M E * F R O M REF PT
:G: C7/27/^J ^Ll:̂  C -AST:

NORTH;
DCWN:

P R E S E R V A T I V E MGP
5 ML HNU3 WM
cILTE!?^HNn3 W07

NAME
METALS
IH CISSCLVED METALS

AMPLE CDLLECT-O -3Y :



•?tFT FIcLQ SHEET
u.s. ;NVIRONM = NTAL P'OT-ICTIJN AGENCY, ?EGIGN vii

.NVIRCNMENT4L SERVICES CIV. 25 FUNSTQN 3D. KANSAS CITY/ KS 56115

;Y: -'.I ACTNC: CSXCR SAMNC: 209 OCC: _ MEDIA: W A T E R PL: S P F 3
l*«»M««»«B««BMM»M«^M*««««V«VMMMMMMM«PM«*MM«W«*MWM««VM«MMMM««»«WMMMM«««MV«««

-CTIVITY CES: rIG R I V r R *INE TAILINGS REF LATITUDE:
.UCATI3N: :-;5L3JE ^0 PROJECT NUP: 433 PT: LONGITUOe:

:. DES: 3IG Kl V £ ? M I N E T AILING3 ( SURFAC E WATER) J5ATE, TIME* FROM REF PT
.CCATI3N: L,::SLCGE >M BEG: C7/2̂ /''0 M\l£ EA ST : ___
: AS€/gATC(-/3MC: ____ /_/ _____ LAB: __ END: _ /f*V _ _ : _ NORTH: __ ~
.TOR;T/SA^GAD NJG?" __ I_ ~ DOWN: _ ~~
•-N ALT SIS 'fGUCSTSD:
;OMTAI, VJEP CCLCR P R E S E R V A T I V E MGP NAH£
:t'ai tJHlTE 5 ML HMG3 WN METALS
. uZ PLASTIC oVIEY FILTcR/HNOZ W07 IH OIS3JLV5D METALS

37̂

iMPLs



SAFT FIfLD SHEET
U.S. " N V I R C N M E N T A L P^OTTiCTICN AGENCY/ REGIL'N VII

= NVIR'JNM~NTiL SERVICES OIV. ?5 FUNSTCN RD. KANSAS CITY/ KS 66115

1: ACT^G: CoXCR SAMNC: c10 3CC: MEDIA: W A T E R PL: S D F 0

• CTIVITY C^iS:
JCATI3N: ;:33

RIVciR !*INc TAILING^ REF LATITUDE:
MO PROJECT MUM: A33 PT: LCMGITUDE

;UNE TAILINGS (SURFACE WATER) DATE/^ , IME* FROM REF PT
MT 3EG; 07«-Fr?0 ^J:/-?T^AST: ___

/_/ _____ LArf: __ ENO: _/ _ / _ _!:" NORTH:
*" ~ DOWN:

:AM?LZ DES:
; A S c / B A T C H / jf-IC
;TC^T/SARGAQ
. \ A L Y 5 I 5 N L "QUc

' . G N T A I N c K
:UtsI
01 PLASTIC

CCLuJv
W H I T E

P ^ E S t K V A T I V E MGP
5 ^L HN03 WM
FILTER, HNG3 W07

NAME
METALS
IH DISSOLVED METALS

:;jMM'MTS:

f

f .

CGLL:CT:J r.Y :



'3AFT c!rLO SHEET
U.S. E N V I R O N M E N T A L ??OT=CTIGN AGENCY, REGION VII

i N V I R O N M E N T A L SzHVICrlS DIV. 25 rUNSTGN RD. KANSAS CITY/ US 65115

•Y: 70 ACTNO: CSXC-? CAMNC: 211 3CC: _ MEDIA: WATER PL: 3 P c D
.CTIVITY :::: 313 -^IVER .VINE TAILINGS REF LATITUDE: _
.JCATIJN: JSSLOj: HO PROJECT NUH: A33 PT: L-NGITUOE:_ ~ _~
iAMPLf DE3: UG ^IVfc^ MINE TAIL IN'JS (SURFACE MATER) DAT3.V TIME* PROM REF ?T
:ASE/r)ATCH/SMO: ___/_/____ LA3: __ =NO: _/_/_ II:™ NORTH:
, T O R = T / S A Q O A O MJ:~ ~ SOWN:

IS R E Q U E S T ID:
N c S C Q L u R P R E S 5 R V A T I V 5 H G P NAME

31 -JHITt 5 ML HN03 WM . M 5 T A L S
01 P L A S T I C G - 5 E Y FILT c ̂  / HN33 W07 IH D I S S O L V E D ;•! = '

-

. . A M P L E C O L L E C T "fD iY :



.A P r F IELD S H E E T
U . S . - I N V I S r i N M c N T A L P S Q T c C T I C N A G E N C Y * . R E G I O N V I I

u S E S V I C i S OIV. O F U N S T O N 20. K A N S A S C I T Y / KS ->6115

Y: 'JO ACm: C5XC" SAMNC: 212 2CC: MEDIA: W A T E R PL: 3 ? e 0

c T i v i r y ^^5: JIG
'KATUN: j£5L01£

.'js TAILINGS R?F LATITUDE:
'10 PRGJcCT NUM: A33 PT: LCNGITUDH:

Lc D53: 21G <t I V ~- -> '-1IN." TAIL ING 3 ( SURF AC £ WATrR)
JCATI3N: j-:SL3G2 MO 3EG; C
AS:;/f:ATCH/ SMC : ____ /_/ _____ LA3: __ END: _ / _ /
TOR"T/Sfi304j fiJ: ~ ~, ~

TIM; FPQM REr PT
: 3f * AST : _
:_2 NCRTH: _ ~
~ DOWN: _ ~_

C:LJ.?
-JHIT:

P L A S T I C
5 M L D N O I
r ILT :R/ rlN03

NAME:
WM «ETALS
W07 IH CISSDLVfC MrTALS

tf- I?': D"j K»

,A, '1PLE C C L L J C T - j -Y :



FT FI^LO SHEET
U.S. '1NVI2QNKCNTAL PROTECTION AGENCY/ REGION VII

E N V I R O N M E N T A L 3 E RVI C : S JV .' i F U N S T C N RD. KANSAS CITY/ K.S 66115

vO ACT\C: CSXCR SAMNC : JCC: _ MEDIA: WATER PL: S P P D

\CTIVITY C:S: JIG DIV~R flNE TAILINGS R6F LATITUDE:
.JCATION: ^ESLOS-f MQ PROJECT NUM: A33 PT: LONGITUDE :

,AMPLE DES: £IG
-CCATION: T'ES
~.A3c/£ATCh/S;iC:
•,TCR5T/SAF.OAO ^i

MINE TAILINGS ( 3URF AC E W
MO 3

/_/ i_A8: END:

ATcR) Qflji 'TIME
cG: 07/2̂ 790 |f_:5*

~

-JALYSIS ?E*UESTcD:
.ONTAirjER CGLG'«
i QZ PLASTIC GSEY

PRr:S = RV A TIV £
FILTcR/HN03

FROM REF PT
EAST:
NORTH: _^
DOWN: ™

NAME
IH DISSOLVED METALS



FI:.:l_j SHEET
U.S. -.NVIRONMENTAL PROTECTION AGENCY/ REGION VII

L SE?VIC-:S DJV. 25 FUNSTON 90. KANSAS CITY/ KS 06115

-Y: Vj 4CTNQ: C3XCR 5AMNC: <!13 3CC: MEDIA: WATER PL: F D

- C T T V J T Y :-.S: -ilG ^IVER yiN5 TAILINGS
.jCATIJN: ::::5LJ3C MO PROJECT

R5F LATITUDE:
A33 °T: LCMGITUDE:

i Q^S: =.I ER) QATr^ e^ TIM
: 07/̂ 7̂ 0 _l

j R I V t K MIN" TAILINGS(SU3FACE WATER) QAT
.JCATIIN: TvESLJSE MO 3EG
:;sr/iATCh/sM':: ___ /_/ ____ LAI-. _ END: _ / _ /
T Q ^ - T / S A R G A D NO: ~

EAST:
NORTH
DOWN:

'.NALY3IS

PLASTIC

C3LJR
WHIT5
G R E Y

P R E S E R V A T I V E MGP
^ ML HN03 WM
FILTER/HNQ3 W07

NAME
PETALS
IH DIS3CLVEC M E T A L S



RAFT =IEL3 SHEET
'J.S. INVIRCNM-3NTAL P^GT.'CTIGN AG5NCY, 1'GLQH VII
E N T A L JiSVlCciS OIV. : 5 FUNSTON *C. K A N S A S CITY/ *S t>6115

:T: yQ A C T M t ; : C 3 X C '•>> S A M N Q : ?14 2CC : _ M E D I A : W A T - R PL: S ? F D

A C T I V I T Y TiS: 315 r'lVES PINE TAILINGS R c F LATITUDE:
-jCATIQN: .:SL03': MO PPCJECT NUf: A33 »T: LONGITUDE:

j A M P L t C E S : a l& f f l V s R MINE T AIL INGS ( SU*F AC c W A T E R ) Olft ^fi^^^RO.M REF PT
- J C A T I J N : 3 £ 3 L C 3 £ ^0 -3EG: 0 7 l&fl 9 O^ftT^ 6 A S T : ___
: A S 5 / ? A T C H / S M C : ____ /_/ _____ L A 3 : END: _ / _ / _ _ : _ N O R T H : _ ~_

~ ~ ~ "

D I A L Y S I S ? o « U : S T ; C :
: 3 N T A I N E K C C L O R PR = Sc RV ATI V E MGP N A M E
1'Jcl W h I T E . 5 ML HNC'3 WM P E T A L S
- GZ P L A S T I C ,H1 F I L T E R / H N Q 3 W07 IH D I S S C L V E D M f T A L S

::- M M -• *: T s: | L£

7?J

C C L L E C T I D,„. w^.



i;/.FT FII-LD SHE5T
•J.3. :NVISQNM£NTAL PROTECTION AGENCY, REGION VII

E N V I R O N M E N T A L SZRVIC15 DIV. 2i rUNSTQN 30. K A N S A S CITY, KS -j6115

-Y: ^ ACTN2: CSXCf: SAM?*;;: 215 ;CC: _ MEDIA: *IAT^R °L: S P F D

A C T I V I T Y CZS: ?IG -IIV^P yiN= TAILINGS * "E c LATITUDE:
. jC4T i iN : O E S L : G - MO ° ^ O J E C T NUM: A33 PT : L

'.AMPLt LtS: r.IG UVE? MINF TAILINGS (SURF AC E WATZR) "ji TIM=..rROM R5F PT
.OCATIQN: OESLOG-: MO 3EG: C7/>f/90 ̂ .r̂ f̂lST:
;AS~/SATCH/3MO: ____ /_/ _____ LA3: __ cND: _ / _ / _ _ :™ NORTH: H™
,TJK'ET/S.43C AD VI3T~I __ ~_ ~ ~ ~ DOWN:

.NALYSIS fEQ
:3NTAIX)ER ;C'Lj^ P R c 3 I ^ V A T I V = MGP NAME
:usi KH:T; 3 ML h\o3 WM PETALS
« 31 PLASTIC C-fEY FILTER, HN03 WG7 IH DIS5GLVEC METALS

r ?.0 '

A\ . / / / ̂ -^- /C C L L : - C T ; O ",



'.-••AFT FI.2LO SHctT
M.S. 7NVIK3NMENTC,L PROTECTION AG=NCY, REGION VII

J N V I R G N H E N T A L S E R V I C E S DIV. 15 FUNSTQN 3D. K A N S A S CITY, KS 06115

"Y: JO ACTNO: CSXCr? 3AMNC: 216 -i/CC: _ MEDIA: wA T E S PL: S p F D

• CTIVITY D~S: :io ?IV=R M I ;JP TAILIFIG5 REP LATITUDL 1:
.JCATI3N: J^SLJJ^ '-n

D E S : 3 1 G ^ I V ^ R MINE T 4 I L I N G S ( 5 U R F A C £ W A T E R ) Ofrj T I I E ^ R O M R E F P T
. G C A T I O N : J = S L G : ^ '-10 B E G : 07/2^790 l/_3_& ^ A S T :
: A S E / t ' A T C H / S M Q : ____ /_/ _____ L A P : __ END: _ / _ / _ _!:_! N O R T H : _["~ - - - ~

r. S T i D :
C J L J 3 P R I S Z ' V A T I V ^ M G ? NAM'2
W H I T - J j ML H' iQ3 WH M E T A L S
o K r Y F I L T I R / H N 0 3 W 0 7 I H C I S S G L V c D M E T A L S



?AFT FIELQ SHEET
•J.o. .rNVISQNMfiVTAL D7GTcCTiaN AGENCY, REGION VII

i N V l ^ J M r N T A L S E R V I C E S CIV. 25 FUNSTCN R D. K A N S A S CITY/ KS o6115

Y: >J ACT'JG: C S X C R S4MNC: 217 iCC: _ M E D I A : r f A T E R PL: S f> f D
I •• ̂  «* ̂  •• ̂  ̂ •••̂ ••̂ ••̂ •̂ •̂ ^ ̂  •• ̂^ • • <• V «• ̂  1|« ̂ «B ̂  *• ̂  <• ̂  ̂ «• ̂  ̂ ̂ ̂  ̂ «• •» ̂  •• «V ̂  ̂ ̂  •• ̂«* •• ̂  •• ««^^^^^M«WOT ̂ •• •

• C T I V I T Y v = S : i I 3 » I V = 5 V I N £ T A I L I N G S R E F L A T I T U D E :
. 3 C A T I G N : L > 1 3 L O G c M O P R C J c C T MUM: A 3 3 P T : L O N G I T U O f :

;AM?LC z-.*: ?IG RIVC^ --UNE TAILINGS (SURFACE W A T E R ) OAT^" Tih«E. FPQM REF
. : C A T I G N : J lSLr - ic MO B E G : C7/*ff90 /f:30 E A S T :
! i S E / B A T C h / SMC : ____/_/_____ L A B : __ END: _/_/_ _:~~ N O R T H : _
• T O S 5 T / 3 1 K jAO NO? _____ ~ ~ ~ D O W N : A

• N A L Y S i s ^E«:;UEST:J;
::MTAi,Nes CCLQS PRIs :RVATIVE MGP NAME
;UiI «HITE S >1L HNG3 WM METALS
• ::Z PLASTIC J R c Y FILT;£ ?rfiNG3 W07 IH DISSOLVED METALS

r x13 V '

u CCILL_:T:



-=idLJ SHEET
'J.3. rNVI'CNMrNTAL PROTECTION AGENCY/ REGION VII
=NTftL S E S V I C C S DIV. 25 PJNSTOM PC. K A N S A S CITY, KS 06115

: Y : ACTNO: CSXC3 3A-1NC: 21 =< -JCC: M E D I A : W A T E R PL: S P F 0

^CTIVITY CIS: 1-13 -7IVES VINE TAELIN55 f? E c LflT
.tICATiCJN: OFSL'TG: MT PROJECT NUM: A33 3T: LONGITUO E :

£ CES: ii: ^
.QCATIHM: I'-ISLOI.L-
; iS£/ = ATCH/SMO:
,TTf»L:T/SAKl'lAD N 3?

= R M I N E TAILINGS (SURFAC £ WATES)
MO BEG: C

/_/ '.A3: =NO: / /

F?O!SI R-F PT

t A ST : ___
N O R T H : __ ~
D O W N :

• N A L Y S I 3
. O N T A I f i c
.'Jo I

C3LOR
WHITE

PLASTIC
5 ML HN03
FILTfR,HNQ3

. GNMHNTS:
ft

NAME
«ETf lLS
1H C I S 5 G L V S C M E T A L S

CCLt.CT^ 3T



FT FULLS S H E E T
U.:>. E N V I R O N M E N T A L P^QT^CTiaN AGENCY, fEGICN VII

E N V I S C N M E N T Z , L S E R V I C E S DIV. >5 FUNSTCN RD. KANSAS CITY/ KS O6115
•Y: 9'j ACT'!:: CjXCR SAMNC: jCC: MEDIA: WATER PL: S ? F 0

' . C T I V I T Y C E 5 : • : I G R I V E R NINE T A I L I N G S «EF L A T I T U D E :
.^CATION: :ESLGJJ MO PRGJECT MUM: A33 PT: LONGITUDE:
. A M P L E D ' J S :
• - 3 C A T I 3 N : :

MINE TAIL INGS ( SUR FAC E W A T £ 3 >
MO ?EG: C

/_/ _____ LA?: __ END: _ / /
~ ~.-. TOPcT/SA^CAD ^iC:

•NALYSIS rcOUESTt
CCLCS
WHITE

r.z PLASTIC

TINE 'FROM PEF PT

NCRTH:
OOWS:

P R E S E R V A T I V E
5 ML H.1G3
FILTER, HNC^

WM
wo?

fETALS
IH DISSOLVED METALS

TCMMENTS:

Y :



, < A F T = I;1LQ S H E E T
U.S. : ; J V I ? . C N M E M T A L P ? Q T * C T I 2 N A G E N C Y / P E G I Q N V I I

1 N V I F . C N M E M T A L I c s ' V I C ^ S CIV. i i> F U N S T O N RO. K A N S A S C I T Y / KS 66115
«• «V ̂ ̂  •• ̂  ̂  «• M» «• ̂  ̂  ̂  «• «• <^ •• ̂••^^^^^••^•B ̂  «i •• •• •• 1^ ̂  ̂  «• ̂  ̂  •§ Mi «• •§ <HI^ ̂  M> M M «• ̂  •• ̂«* •* ••• ̂  ̂  ̂  •• ̂  •• •» •» V *• Ml W *»^ *• «i ̂ «B Ml ̂

;Y: >0 A C T N C : C S X C ? S A M N C : 220 ".CC: _ MEDIA : W f t T t ! R PL: S P F 0

- C T I V I T Y C E S : ,,IG R I V E h W T ( N | C T A I L I N G S REF L A T I T U D E : _
-3Cf iT IGN: C ' E S L C G c MO P R O J E C T NUM: A33 PT: Lu^GITUOE:__ ~ _~
« M i P B W M i M > M M M i M I M M i M l M > —» • » •• •••»•.••••. MIM> M I « i « « B M > ^ M W « . M i M I M I « » M > M l M l M l « W J M l < M I « » 4 « M » M > « l M i M^M* V M i W M J M J M t M J O T M I M M i V M l M i M i M J M i W M i

.AMPLE CES: 3IG ^IVF:=. MINC T AILING 2 (SURF AC c WAT1R) &&£ TINE • PROM REF PT

/SMC: ____/_/_____ LAB: __ ENO: _/_/_ _:_ NORTH: ~™
GAD N,?: ~ ~ ~ DOWN:

•NALYSIS REQUEST:::
;ONTAI fJES CCLO? P R E S E R V A T I V E MGP NAME
:uoi WHIT: 5 ML HN03 WH M
, OZ PLASTIC G-?EY cTLT.:?,HNnl W07 IH uISSQLVEC METALS

l^f



K A F T FIELD SHEET
U.S. CN V Z S r J N M c N T A L P^TrCTION AGENCY, REGION VII

• I N V I R O r - i M e N T A L 3£3VIC = 3 OIV. >5 ?UNSTGN RD. KANSAS CITY, KS o o 1 1 5

: '3 ACT'jC: C3XC? SiM'JC: 300 -~jC MEDIA: WATER PL: 3 P F D

CTIVITY "~S: .HG SIVER «IM 5 TAILINGS ? E r LATITUDE: _
.JCATIQN: DESLOGi M..1 PROJECT NU«: A33 ^T: LONGITUDE:__ ~~ ~.__-__•_-__«__-«-_---___---_----.____----_----_-_-____--_-*_--_-_-_------.»r
• A M P L E DES: 3IG ^IVER MIN^ TAILINGS(GROUND WATE*) uAJP/2 TIME ,F«OM REF PT

: A3fc/2ATCH/snc: / / LAS: fND: / / : NORTH:

.'J3I W H I T E

. o: PLASTIC G^EY
5 ML H*0?
FILTER, HN

MGP NAME
WM METALS
we? IH CISSOLVEO M=TALS

_̂a

7.



=>AFT rTiLD SHEET
U.S. -INVIRCNM = NTAL P3QT cCTION AGENCY, }C.GIOU VII

2N V I R jNM^NTAL S E R V I C E S DIV. Z5 FUNSTON t?C. KANSAS CITY/ KS 56115

•Y: TO aci'Ja: CSXC3 SAMNC: 301 jCC: _ MEDIA: W A T f R PL: S ? f D

,CT:VITY :f:s: ?IG sivii? CINE TAILINGS P'EF LATITUDE:
CCATI3N: TESLJ&1 MO PROJECT NUM: A33 PT: LCNGITUOE:

———————————————
AMPLE C^S: iIG RIVS^ MINE T AIL ING S (GROUND WATER) Q A T i T I M E » FROM R5F PT
. 3CATI3N: ':5SLO'3= MO 3EG: :7AW-5C _.:»fl -.AST:
.ASr/BATCH/SMC: ____ /_/ _____ LA3: __ cNO: _ / _ /_ _ :_3 NORTH:
. TCPcT/SASOAO MT: ______ ~ ~ OCWN:

.NALYSIS - r:QUE5T5G:
OHTAINeR CGLQ,^ P ^ c S t R V A T I V E MGP N A M E
U1I WHITE 5 ML HN03 WM METALS
. ;JL PLASTIC G?EY FILT = R,HNQ3 WG7 IH DI5SCLVED METALS

U/T?[I

fH = 7

E C ' J L L Z C T ^ O ;iY : __*t



FIEL3 SHEET
M.S. E N V I R O N M E N T A L PROTECTION AG=NCY, REGION VII

•ENVIRONMENTAL SERVICES DIV. 25 CUNSTQN RO. <ANSA5 CITY/ KS 66115

Y: 3fj ACT.JJ: CSXC2 SAMNC: 302 uCC: _ MEDIA: WATER PL: S P F D

.CTIVITY CES: r, IG R I V E R KINE TAILINGS REF LATITUDE: _

.GCATJQN: C'ESLQ.it: MO PROJECT NUM: A33 PT: LONGITUDE:__ ~ ~_

.AMPLE DES: GIG -1IVER WINE TAILINGS (GROUND rfATE*) DATE TIKE • FROM REF PT

.^CATION: •.•'•"SLJJE MO BEG: C7/X/9C ̂ :/5*£AST: ___
: AS^/SATCH/3MC : ____/_/_____ LAB: __ END: _/_/_ _:_ NORTH: _~_
T Q R c T / S A R O A O NO: _____ ~ ~ DOWN: _~

•NALYSIS SEUUESTED:
lONTAINEF! COLOR P R E S E R V A T I V E MGP NAME
.Uol «HITE 5 ML HN03 WM METALS
4 oz PLASTIC GPEY FILTER,HN03 wo? IH CISSOLVED METALS

//- -7,

BY H



!AFT FI=LO SHEET
U.L. r.NVIKGMMEMAL PROTECTION AGENCY/ ?EGION VII

l i N V l R C N M E N T A L SERVICES DIV. 25 FUNSTGN RO. KANSAS CITY, KS 66115

Y: /O ACTMQ: CSXCR SAMNC: 303 QCC: MEDIA: W A T E R PL: S P F D

ACTIVITY CtS: £IG R I V E R PINE TAILINGS KEF LATITUDE:
_3CATION: DESLOGZ MO ?RGJ;CT MUM: A33 PT: LCMGITUDE:.

.AMPLE DES: «IG R I V E R MINE TAILINGS (GROUND WATER) D£Tj£ T.I

.DCATIJN: DF.C,L.1G? MO 3EG: 07/^T/9C
;ASF./bATCH/SMC : ____/_/_____ LAE: __ END: _/_/_
"TORiT/SAPjAD NO:

OM REF PT

IRTH:
DOWN:

: 0 N T A I N E f:

OZ PLASTIC

C C L G R
WHITE
GRtY

P R E S E R V A T I V E
5 ML HN03
FILT5R/HNQ3

MGP NAME
WM PETALS
W07 IH CISSQLVEC METALS

~7,c>~7

- 1106

: AM PL:



FT FIELD SHEET
J.S. 'NVIRCNMcNTAL PROTECTION AGENCY, REGION VII

=NVI2CNHESTAL S E R V I C E S OIV. ?5 FUNSTCN (?D. KANSAS CITY, KS 66115

'Y: yO ACT'-JO: CSXCR SAHNC: 304 -jCC:

:CTIVITY 2E3: JIG 3IV;

MEDIA: PL: P F 0

NINE TAILINGS ^EF LATITUDE:
.^Q ORQJECT NUH: A33 PT: LONGITUDE:

D55: 3IG ,^IVER

M S f / i A T C H / S M C :
",TGR!:T/54POi\D NT:

/ /

TAILING S (GROUND WATS'?)
MO 3EG:

L A B : END:-

TIM*E FROM REF PT

NORTH:
OOWN:

A N A L Y S I S K E Q
I3NT4INER
: u =i i
. CZ PLASTIC

CQLOS
WHITE
G R = Y

P R E S E R V A T I V E
5 HL HNQ3

HN03

MGP

W07

NAME
M E T A L S
IH OISSaLVED

H CCLLECT£Q \v\



3AFT .-IELO SHEET
U.S. ENVIRONMENTAL PROTECTION AGENCY/ <cGI3M VII

L S E R V I C E S 3 IV. 25 FUNSTON RQ. K A N S A S CITY, KS oo115

"Y: 10 ACTNr:: CSXC* SAMNC: 305 iCC: _ ,^eDIA: ^AT:R PL: S P r D

• CTIVITY C-5: -ilG UVE« NINE TAILINGS REF LATITUDE:
..1CATIQN: OrSLOi^ Mil PROJECT NUM: A33 PT: LOflGITUDE;

5: 0 £ S : JIG 3 I V E K MINE T 4ILINGS (GROUND W A T = 3 > DJMX T I M E * FROM 2EF PT

____/_/_____ L A 3 : __ END: _/_/_ _~:_ N O R T H : ™~
• T - D R Z T / S A S a A O "JO: _____ ~" T O W N : ___

. . J 4 L Y S I S R E O U 6 S T E D :
:jNT4INErt CJLUR P^ESr^VATIVc MG? NAME
,U3I ^HITE 5 ML HN03 WM PETALS
. OZ PLASTIC G R E Y FILT=R,HN03 W07 IH DISSOLVED METALS

: 2 M M = n T 5:

E C G L L E C T = 0 5T



FI5LD SHSET
'J.5. i N V I ^ O N M t N T A L P^OTcCTION AGENCYr RrGIJM III

i_ :ERVIC = S oiv. 25 FUNSTCN RO. KANSAS CITY/ KS 66115
Y: 30 ACT.'iG: C S X C K SAMNC: 306 iCC: _ MEDIA: W A T E R PL: 3 ? F 0

I ̂  MV̂  ̂  •• *• MB «• MB •• ••••** *̂  «B̂  ̂  ̂  ̂  ̂  ̂  ̂  «̂  ̂  ̂  ̂  •̂••(•l ̂  ̂ *•«• •• ••«« «V*^ •• ̂«« «•«••• *«̂  «•* ̂  ̂  ̂^MM «• ̂ «««B ̂  ̂  M* ̂^ ̂  •• •• ̂ •• «• OT •• •* 4M *

C T I V I T Y 0-,-S: 3I i UViR VINc T A I L I N G S (<5F L A T I T U D E : _
. J C A T I j N : ~ j fSL3i : : Md P R O J E C T MUM: A33 PT: LONGITUDE:__

• A M P L L 'HS: UG rJ IVt^ MIMr T ML INGS (o R T U N O W A T c r f ) j A T u/ . I ,•*. E * ^K'J.- f. K_F
PG3

. A3F / 3 f t T C H / . " > M O : ____ /_/ _____ L A B : __ 'NJ: _/ _ / _ _ : _ N O R T H :
T Q ^ S T / S A 3 G A O NO:~I _____ ~ ~ " D O W N :

• N A L Y S I S ? E ' i U c S T = C :

JHITE 5 ML HNC3 WM PETALS
IH G I 3 i J L V r Q M=TAL3

3 VIM.: NTS:

C n L L ? C T . : 0



k% A r T P M L J i H E S T
'J.S. : - N V I S Q N r t ; N T A L P S U T E C T I Q N A G E N C Y / 7.EGIDU V I I

c N V I R Q . N M t r i T A L -> = K V I C d S QIV. >5 rUNSTON SO. K A N S A S C I T Y / K S i611S

-Y: >>0 J C T ^ H : C i X C ? S A . ' I M C : 307 -JCC: _ MEDIA: W A T E R PL: S P F 0

• CTIVITY DcS: 'JIG PlV^o "INE TAILINGS R£F LATITUDE:
.'JCATICN: 3cSL-Jic MO PROJECT NUM; A33 PT: LONGITUDE:

; A M P L E oss : >JIG ^ I V E R MINE T A I L I N G S C G R Q U N O W A T S S ) D A T * T I M E <=J?OM n t p P T
. G C i T I Q N : ~ i»SL03: - '-in 3EG; G7AS-PV90 ltf_~.QQ_ r A S T : ___
: A S E / F ) A T C H / SMO: ____ /_/ _____ L A S : __ ?ND: _ / _ / _ _ : _ N O R T H : __ ~

T / S A » ? L « 0 NoT~ ___ ~_ ~ ~ ~ DOWN: ~~

.JNTAIN!:R CCLCR PRE S c P V ATI V c ,1GP NAME
:u?.I WHITE 5 ML HM03 WM METALS
, U2 PLASTIC GREY FILTER, HNG3 W07 IH OISSOLVEC METALS

: JMM6MTS:

COLLECT ̂ D :? Y __



page/pages has/have been removed for confidentiality
reasons.



<-T FItLu SHEET
U.S. E N V I R O N M E N T A L PROTECTION AGENCY, REGION VII

E N V I R O N M E N T A L SERVICZ3 DIV. 25 FUNSTCN RD. KANSAS CITY/- KS 06115

:Y: ACTIO: C3XC3 SAMNC: J09 * MEDIA: WATcR PL: S F D

« C T I V I T Y C £ S : ? I G
.QC iT IQN: f j E S L G S E

»IHE T A I L I N G S R5F L A T I T U D E : _
MG P R O J E C T NU!*: A33 ?T: LGNGITUD?: __ _~ _~

;AMPLL QtS: iiG SIVER MINF TAILINGS (GROUND
. G C A T I O N : D E i i L D O c MO 3 c G : C 7 /
, A 5 E / 3 A T C H / S M C : ____ /_/ _____ L A B : __ ENO: _ /

n t l O : *" ~

. N f t L Y S I S F . 5 Q U E : S T E C :
i C N T A I ^ c k ' C G L Q R
:ur.i WHITE
. nz PLASTIC ;RL:Y

P R r S r R V A T I V E
5 ML HNC3

TL.XE VF R Q M REF PT

: A? rl A S T : ___
NCSTM: ~

MGP NAME
WM METALS
W07 IH LISSGLVEC HtTALS

S (0

J

CULLECTi-.D



.PAFT FIELD SHEET
U.S. I N V I 3 3 N M E N T A L ^SGT'ECTIGN A G E N C Y / REGION VII

L SERVICES DIV. '5 FUMSTCN 3D. KANSAS CITY/ KS 66115

:Y: ->0 ACr<j: CSXCR SAMNC: ̂ ^TOCC: _ MEDIA: WATER PL: S ? F D

• CTIVITY C'ES: ?IG RIVcF! P I N = TAILINGS REF LATITUDE: _
.QCATION: DESLCGc MO PROJECT NUN: 433 ?T: LCNGITUOE:__ ™
* ̂  ̂  ̂  •• ••» ̂  ̂  ^ «• •» ̂  mt ̂  ^t ̂  ^ • ^ •• ̂  ̂  ^ ̂  •• ̂  *^ M •> ̂  ^ ^ ̂  ^ ̂  ••«• «• ̂  «M ̂  • ^«» ̂  ̂  ^ •• •• ̂  •• ••••» ̂  ̂  •• ̂  •• ̂  ^ ̂  ̂  •• ̂  «• •• ̂ «» ̂  •• «• i« ^m «• ̂

- A M P L E DtS: 3IG SIV^Ts MINE TAILIN-35 (GROUND WATER) ^AT^tt" TIME^rROM REF PT
.'CATICN: ^'SLGoE MJ BEG: C7/>^9G Oj_'t2 EAST: ___

rfC: / / LA?: END: / ^/W : ~ NORTH:

SIi R E Q U E S T E D :
'.GMTAIWEK C3LOS P R E S E R V A T I V E ^GP NAME
:uci WHIT: 3 ML HNOS HM PETALS
. 02 PLASTIC G^SY FILTrR/HNL]3 W07 IH DISSOLVED METALS

AMPL'J CCLLtCT'D ;Y :



. R A F T FI'L^ S H E t T
J.S. - N V I S O M M C N T A L PRGTECTI3N AGENCY* REGION VII

i N V I S G M M r N T A L 5cSVIC=S f)IV. ;5 FUN5TQN ,̂ C. KANSAS CITY, KS 66115

•T: vO «CTMO: CSXCs SA^NC: 310 ICC: _ MEDIA: W A T E R PL: 5 ? F 0

iCTIVITY CJ3: bIG R l V t ^ f!N(- TAILINGS REF LftTITUOc:
•-JCATIQN: CESLTGI MO PROJECT NU^: A33 PT: LONGITUDE:_~ _ ~~

SAMPLE O^S: 3IG riIV£;R MINE TAILINGS (GROUND WATtR) GAT^rt* TIM^A-FROM REP PT

: A s e / 8 A r C H / S M C : ___/_/____ L A P : __ t w o : _lilL/Qbt I_:II N O R T H : ~'H
"-T^C 1 r T / S APQ AD ' J O : _____ fsZlf "I D O W N ;

06T
A N A L Y S I S P E v U E S T c O :
; r J N T A I N e R C'JLO:^ P R E S E R V A T I V E M G P N A M E
7 U 5 s I W H T T c 5 ML HNG3 HM M E T A L S
* JZ PLASTIC ',̂ 5r FILr-'S,HNG3 W07 IH DISSOLVrO M5TALS

; ];•),')-NTS:

/y

^ C O L L , : C T t O



' A F T FI^LD S H E E T
U.S. E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y / R E G I O N V I I

c N V I ^ N M - l U T A L J C R V I C J 3 OIV. 2 5 PUNSTON 9 0 . lUNSAS C I T Y / K S o 6 1 1 5
• • —• ̂  ̂  ̂  ̂  •• •• M •• •» «• «• " «• • ^ ̂  ••«••• •• ̂  ^ ̂  -^ «• •• ̂  ^ ̂  «• MC •• «• ̂  ̂  *« ̂  ̂  ^ ̂  ̂  •• MM «* ̂  •• ̂  ^ ̂ *« ̂  ̂  ••• ̂  ̂  ̂  ̂  ̂  ̂  ̂ ** «• ̂  •» ̂  *» •• «• ••

•Y: :'u ACT-lQ: C5XC? iAMNG: 311 ^CC: _ MEDIA: iJATER PL: S P c 0

• CTIVITY CJS: .:IG RIV = R "INE TAILIfJGS REF LATITUDE:
.GC^TI3N: J E S L G S E MO PROJECT NUN: ^33 PT: LCNGITUDH: __ ~

•AM P L E 153: oIG ^IVE? MINE T 4 IL I NG S (G R OUNO W A T = R ) 2ATI TIME* PROM R5F

: A S c / ' . A T C H / S H C : ____ /_ / _____ L A 3 : __ =ND: _ /~- _ : - NORTH:
~ ~ ' C / O W N :

.MALY5I 1; ?^'".UESTEO:
UNTAINE^. CCL'JN P-^cScRVATIVE MGF N A M E
:ij-*l ^HITE 5 H L H N C 3 WM METALS
. ;z PLASTIC :*=Y FiLTE5yHNC3 ^07 in DISSOLVED PETALS

i:

ptt -*•
* I loo



.-I=LD SHEiET
U.S. i N V I ? Q N M £ N T A L PROTECTION AGENCY/ PEGIJ.N VII

.:NVIRCNMfNTAL S E R V I C E S QIV. 25 FUNSTGN RG. KANSAS CITY/ KS 06115
• ^ ^ ^ «•» ta «• m •* •( <• M «•! M* •» «• •• Wi •» ̂  MM ̂  ^ ^ ^ ̂  ^ •• •••• •• M> «• •• •• «*^ ̂  «• ̂  ^ ^ •••̂  •• ̂  ^ ^ «• «• ̂  •• ̂  M» ̂  «• ̂  ^ ^ ^ ^M» ̂  ^ ^ •• «• M

-Y: JO ACT.-4Q: C5XC? SAMNC: 312 'JCC: _ MEDIA: W A T E R PL: 5 ° F 0

.CTIVITY C55: ilG PIVEP VINE TAILINGS .^EF LATITUDE:

.GCATIGN: r.iSL'DGf MO PROJECT NUH: A33 PT: L3NGITUOE:

E OLS: i i l » ^IVcK .1INE TAIL INGS (GROUND WATER) '^ TI^fc FRQM R-c

:ASE/5ATCH/SMC: ____ /_/ _____ LAB: __ ENiT: _ /_!%!*_ : NCRTH:
.TGPiT/SA^OAO MG: _____ ~ ~ y^/M OGWM:

N A L Y S I S K E ; U ; S T = D:
D f j T A r j E ? C G L o ^ P R E S E R V A T I V E M G ? .'-«AME
LJ3I «hITu 5 ML HN03 WM PETALS
. ;•! FLASTi: GRcY FILTIR/HNG? WG7 IH DISSOLVED M E T A L S

* Mad

n

,.



: P A F T FIELD SHiEET
U.S. - i M V I S O N M E N T A L P R O T E C T I O N A G E N C Y x R E G I O N V I I

c N V I J ? C N H F . N T f t L ^ E R V I C ^ S 3IV. c 5 F U N S T O N <?D. K A N S A S C ITY , K S o6115

~Y: y j A C T N O : C 5 X : * S A M f l C : 314 .^CC: _ MEDIA : W A T E R =L: S 3 F D

A C T I V I T Y a - - : : :.I-i ^ I V c R NIN£ T A I L I N G S kEF L A T I T U 3 5 : _
E C L J G - E ,10 P R O J E C T NUN: A33 PT: LCNGITUJE:__ ^
—————————————————————————————————————— ̂ —————————————!!.;_

.z O c S : U IG ^ I V ' E R MINE T A I L I N G S C G R O U N O W A T E R ) DAj?^ >>Mt* F R a M R E F P T

. J C A T I D M : :.jcSLJ'"i-: MO 3 = G: 07/>f/l''l ^giJ^EAST: ___
HG: / / L A 3 : END: / / : N O R T H :

: 3 U T A I > 4 E 2 C 3 L O R ? R f ; 3 = R V A T I V 5 M G P N A M E
:'J3I ^H ITc 5 ,'1L HNi.13 MM P E T A L S
* ul P L A S T I C .S,?i:Y F ILT r r? rhN03 W07 IH C I S S Q L V . - C M = T A L S

<??'

; A M P L : - C C L L 1 C T . - 0 3Y :



KAFT FIJiLD SHEET
U.S. - X V I R C N M E N T A L PROTECTION AGENCY, REGION VII

CNVIrtuiV-IZNTAL SERVICcS DIV. 25 FUN3TON 3D. KANSAS CITY/ KS 66115

Y: '-JO ACTUG: C'iXC? SAMMC: 315 ICC: _ MEDIA: WATER PL: S ? r D

•CTIVITY rtS: -.15 .RIVER VIN-f TAILINGS KEF LATITUDE: _
.CCATI3N: ^-ISLCJ'JE '•IT PROJECT NUM: A3! PT: L2NGITUD6:__ _

.A'lPLS OLS: !5TG SIVtK '-IINE TAILINGS (GRQUNO WATER) D$ff TIIMF* rRQM REF

..•3CATI3N: TESL.^r '-1J ciEG: C7/>T/9C /jL'.ffe EAST:
:ASt/BATCH/3MO: ____/_/_____ LA3: __ ENO: _/_/_ _:_ NORTH:
TGKuT/SA?D AD MO: ______ ~ DOWN:

•NALYSIS 7^QUESTED:
;JNTAIN = S COLOR PR-: 5 r R V ATIV E MGP NAME
;UBI '^HITF: 5 ML HN03 WM METALS
. uZ PLASTIC G R £ Y FILT£R/HNQ3 W07 IH DISSGLVtC Mr.TALS

M M t N T S :

7

E CCLL:CT:J



, ; A F T r l 'JLD S H E E T
U.S. : N V I P & N M P M T A L P ^ O T ^ C T I O N A G E N C Y , R E G I C N V I I

Z N V I r v C N M F N T AL 3 h R V I C £ S C I V . t I 5 F U N S T C N RD. K . A N S A S C ITY, KS

:Y: *(< A C T f J J : C j X C ? S A M N C : 316 -JCC: _ MEDIA : i * A T E R PL: S P F 0
* «••• •• w •• «•• «• ̂  *N «M •• ^ •• "• •• «••••• ̂ «M ̂  «^ «• •• •• wm ̂  •••• ̂  ^ ^ ^ *• «*^ •* •• mm ̂  *• «M^ ̂  ^ ^ •• •• mm mm mm mm «• m* mmm* m* mm mm mm mm mm mm mi mi

-C TIVITY C^j: i-.IG t?IV£R fIN= TAILINGS R5F LATITUDE:
.CCATICJN: r)=SLij:;.I HO ^ROJSCT NUV: A33 ?T: LONGITUDE :

,MMPL: D E G : :iio 3 iv t ^ MIN^ T A I L I N G S C G R S U N D W A T E ^ ) D A T E T^S FROM *GF PT
. 7 C A T I O N : 5r:SL")G : ': MT ;3 = G: 0 7 / 2 7 / ^ 0 / £ :Oy=AST: ___
; S c / S A T C H / S M G : ____/_/_____ L A 9 : __ =NO: _/_/_ _:_ NORTH:
T u R f T / 5 A P Q AD ;i '3: _____ ~ ~ O Q W N : ""

• J N T A I N E ^ C J L Q R P •? : S": * V A TIV E *IGP N A M E
UM -JHIT'E 5 ML HN03 ^H H = T A L S

. .jZ PLASTIC .̂ EY FiLTiR/hNa3 w07 IH OISS^LVFC M=TALS

|

in. .' Veil

/?/

.-MPLL: CCLL£CT rj .;'



r l f L D S H E 5 T
T A L ? * T T E C T I 3 N A G £ N C Y , " E G I T f J V I I
OIV. £ 5 F U N S T D N RO. K A N S A S C I T Y / KS 36115c U V I R C N M c N T A L S^VIC

-Y: vo ACTV:: CSX C " 5AMNC: 317 ,!CC: _ ^cOIA: dAT'ER ?L: 3 D F J

.CTIVITY C'ES: "Io ^
-OCATIGN: J;:SLJo£

TAILINGS
MJ PROJECT

* E F LATITUDE: _
M: A53 PT: LONGIJUDE: __

; A M P L ^ 0:5: SM
. X A T I O N : : - P S L . ' )
: A S 3 / T A T C H / S M C :

Mil
/ / L A 3 :

G A T E
t A S T :

cf iD: _ / _ /__ _ : _ N C R T H
~"

PT

A N A L Y S I S
; JNTAI -^
;u3i

P L A S T I C

C O L O R
UH;T:

P ^ e 3 : » V 4 T l V =
5 ML H \ O J

MGP NAME
w.v V E T A L S
W07 IH ois

;:vvi j N T S :

. AvioL1 : C : L L : C T E D -,Y :



:-?AFT FI5LD SHEET
u.s. :NvrioNMENTAL ??3TcCTiQN AGENCY, REGION vrr

V - J V I ^ Q N M E U T A L > = R V l C = j 3IV. £ 5 F t J N S T Q N R D . K A N S A S C I T Y / K S 66115

Y: ^0 n C r r i G : C 3 X C - ! S A M N C : 313 3CC: _ M E D I A : U A T E R PL: 5 ? F D

C T I V I T Y :-.S: )1.3 ? I V t S V I N E T A I L I N G S 3 c / = L A T I T U D E :
. G C A T I 3 N : :jF.5LC l j-:- MO P R O J E C T NUM: A33 =»T: LjNGITU3E:_~ _I ™

A.y°L2 :£3 : ?!•'. S I V c K .^IN5 T AI LINGS ( G R O U N D W A T E R ) D A T E TIME/ P P Q M REF PT
. • JC&TI3N : '^SLDC-: ^r j 3 = E G : G 7 / 2 7 / ' ' Q /5^fi E A S T : ___
: A S L / ^ 4 T C H / : M G : ____/_/_____ L A 6 : __ END: _/_/_ _~:_ N O R T H : _~
' . T Q ^ . l T / S A P C u O MC7 _____~ ~" ~ ~ O Q W N :

- M A L Y S I 3 5 f ^UtJ5T ' :0 :
. uMTAI ' l = ̂  C C L O R P R E S c R V A T I V S MG«» NAME
;U'JI ^H IT£ 5 ML H - J C 3 WM J > « ~ T A L S
. CZ PLA3TIC G R E Y FILT-R/HN03 WC7 IH DISSOLVEC METALS

p H



: ?A?T FIELC SHEET
U.3. •NVI'vOrjPiNTAL P^TTfiCTI3N 4G6NCY/ *=GICfi VII

-•NVIF.CN^NTAL S£^VIC = 3 OIV. ?5 =UNSTON RO. KANSAS CITY* <S t.6115

JY: TO ACT'IG: CSXCT: SAMNC: :19 JCC: _ MEDIA: WAT5R PL: S P c 0

A C T I V I T Y OiS: 3IG .'ilVE? V I N E T A I LINGS REF LATITUDE:
-JCATION: OESL]JC >i'1 PROJECT NJM: 133 PT: L

A M P L E DtlZ: BIG ^ I V Z R M I N T TAILING S (GROUND W A T E R ) OATE TIME' FROM 2t? PT
. : : A T I G N : :.-5Ljr,j •*•} 3 E 3 : C 7 / 2 7 / 9 0 ATs^r - A S T : __
:ASf/?ATCH/SMn: ____ /_/ _____ LAS: fND: / _ / _ _ :~_ NORTH:

~

.ONTAINER CCLuR P R c S - R V A T I V E MGP N A M E
!U3I yJHIT^ 5 :/L HNQ3 WM METALS
. CZ PLASTIC J ^ E Y FILTER, HN03 -»07 IH DISSCLVED METALS

: G M M -J N T S :

;-Y



? A F T FIELD 3HEET
U.S. :\VI?CNMENTAL P*OT ciCT ION AGENCY/ REGION VII

i l N V I K J U M C N T A L ilKVICc: DIV. 23 PUNSTDN RO. KANSAS CITY/ K3 5 6 1 1 5
I •• •• ̂  • •» •* •• • •• •• •• ̂  •» «• v* M •» •• •» ̂  ^ ^ ^ •• ̂  ^ ̂  •• M ̂  «H ̂  •» •• •• M •• «• ̂  •» ̂  •••• ̂  ̂  ^ «•••«••• ̂  ̂  ^ ^ • ^ ^ •• ̂  ^ Mk •• ̂  ^ •• ••• •• •

•Y: /O &CTNC: CSXC" Si.'ING: 320F'-1CC: _ MEDIA: WATER PL: S P r Q

• C T I V I T Y C £ S : f - I G PlIVrlR ,v IN £ T A I L I N G S P£F L A T I T U D E : _
. C C A T I 2 N : ^ ~ S L T : : . i v c P R G J C C T MUM: ^33 ?T : L C N G I T U O E :

.A.'- 'PLI C L S : I IG PIV-.R 1JllNc T A I L I N G S ( G R O U N D r f A T £ R ) D A T E TIME e ? O M REF PT
. c c i T i Z M : ; :• s L n •; :• MG ? E G : 0 7 / 2 7 / ^ 0 Lt'-QQ. E A S T : __
. A : ^ / c M T C H / S ' ' ! C : ____/_/_____ L A E : __ END: _/_/_ _!:" N O R T H :
^ T C R = T / S A P C AD NcT _____~ ~ ~ ~ ~ O C W N :

- U A L Y S IS R L ' i U C S T i l D :
" .DNTAI^ i - f . C G L 3 K P R E S E R V A T I V E M G P N A M E
1UJI W H l T t 5 ML HN03 WH P E T A L S '
-»—i»-i—PLASTIC————*?- eY——————• iFILT?R/r tN'_13 W07———fP C I S S u L V t D M ^ T 4

: J M tf .- N T S :

r Y :



FI-LD SHEET
U.S. f T M V U G N M t N T A L PROTECTION AGENCY/ REGION VII
E N T A L S E R V I C E S OIV.^ 25 CUNSTQN *D. K A N S A S CITY/ KS 36115

Y: ?? ACTMQ: C3XCR SAMNC: 32lFiCC: _ MEDIA: W A T E R PL: S P F 0

• CTIVITY C.E5: IIr, R I V E R N I N E TAILINGS S£F LATITUDE: _
.JCATIGN: DE5L03E MO PROJECT NUW; A33 PT: LGNGITUDE:__ ~~

. A M P L F : D E S : = IS ^ I V S R I1I\; TAIL IN'5 S (G R OUNO W A T E R S C A T c T I W c * J = R 0 1 ^EF PT

.:CAT:JN: rjSL'j:-.-: "in BEG: G7/z7/?o /V:^PEAST:

.ASE/2ATCH/SMQ: ____/_/_____ LA5: __ END: _/_/_ _:_ NOSTH: _""_

.T-DSET/S^RTAC) NT: _____~ ~ ~ OOHN: _2̂ ^

• N A LYSI5 Rj'-UEST:C:
.:NTA:NCS CGLOR P ^ E S ^ K V A T I V E MGP N A M E
Jil W H I T E 5 ML HNG3 WM ' MfcTALS
JZ PLASTIC JR5Y FILTER/.HN03 W07 * !H DISSOLVED METALS

, ̂  :'•• M -I N T 3 :

AMPLE CCLLICT rD



FIELiI . S H E E T
P?jT5CTI3N AGENCY, ?;GICN VII

S^VICZS OIV. 25 =UNSTCN 3d. KA N S A S CITY/ KS 6

f: i'j ACTNO: C3XCS 3AMN3: 322F.QCC: _ '4EDIA: W A T E R PL: S P ? 0

• CTIVITY Cr5: =410 ^IVfR («INE TAILINGS RcF LATITUDE: _ _
.3CATI3N: 'JloLCji M: PROJECT NU^: A33 PT: LONGITUDE:__ _ ~_

• A M P L E O E S : 3 IG S I V E R MINt TAIL ING S ( G R O U N D W A T E i ? ) O A T S T I M E * PRO/1 i?EF PT
. • J C A T I 3 N : l = SLJ' i ' j M: B E G : 0 7 / 2 7 / 9 0 /V:/0 ̂ A S T : ___
: A . 3 E / ' 3 A T C H / S M C : ____/_/_____ L A S : __ END: _/_/_ I_:II NORTH:
i T C R I T / 3 A 3 G AO NQ: _____ D O W N : _ ,

•- - i A L Y S I S r : - : : U E 3 T z D :
"-O.^TAINEft CCLOS P R E S E R V A T I V E MGP N A M E
:U^I *JHIT[i 5 ML rl'^03 ' WM M 5 T A L S
> .:; PLASTIC '.'JR:Y FILTER,HNJI two7 IH CISSGLVE-: METALS

:: -' M E N T s :

:«.-1PL= CCLLcCTED ; IT :



-"AFT PIILJ S H E E T
U.:. - N V I S S N r t E N T A L ? 5 Q T r C T I Q N A G E N C Y / R E G I O N V I I

f N V I R Q N M E N T A L J^VICiS D IV .% 25 F U N S T C N 3D . K A N S A S C I T Y * . KS :>6115

•Y: 'u A C T N C : C S X C P S A M f v G : 323F3CC: _ M E D I A : v J A T E R PL: S P F 0

t C T I V I T Y :E3: : iG - ? I V E R «IN£ T A I L I N G S R6F L A T I T U D E :
SH: O E S L y - i ? MO P R O J E C T NUM: A33 PT; L.1NGITUOF::

: AMPLE C:3: 3IG n I V F ? MIN? TAILING S (GR 1UNO WATEP) DAT?: TIME <*tf POM REF PT
.TCaTION: "iF3LO",= ;-n 3EG: 07/27/90 /^.ASrftST:
:ASc/°.ATCH/itiC: ____ / / _____ LAS: __ 5NO: _ / _ / _ !_:_! NORTH: ~~
•,TJR£T/SAPGAO ^7 ___ I_~ ~ ~ OCWN:

• NALY3IS ?t;U!fSTc'J:
".G-NTAINER COLOx PRf 3C- «V ATI V^ MGP NAME
:UJI WHIT; 5 ML HN03 ' WM METALS
« UZ PLASTIC G^EY FILT :R/HNQ3 * W07 IH OISSJLVtD M-IT4LS



54 FT rl-.LZ SHEET
'J.S. "NVI^CMMf NTAL PROTECTION AGENCY, REGION VII

.-•JVI^TNMENTAL SrKVIC'IS DIV. 25 FUNSTCN *D. KANSAS CITY/ KS 66115

SAMNC: «ii?VJCC: MEDIA: W A T E R PL:Y: /J ACTNC: CCXCP SAMNC: «iiVJCC: MEDIA: W A T E R PL: S P F D

•CTIVITY CcS: rIG R I V E R MNE TAILINGS Per LATITUDE:
.C/CATIDN: GtSLCuf M3 PROJECT NUM: A33 »T: LCNG!TUO = :__ ~_ ~
• ——————————————————————————————————————^——————————————————I
A M P L f CfcS: cIG SIVtF' MINE T ftIL ING S (SURFAC E W A T E R ) 3«TA TIME* CKOM REF PT
.CCCTI3N: CiSLC^E MG 3£G: C7/^T79C ̂ :Î  C.AST: ___
.ASE./" ATCH/ 5MC : ____/_/_____ LAB: __ rND: _/_/_ _~:_ NORTH: __~
TO^lT/SACr to .\n: ___~_ ~ ~ DOWN: _~"

•NALYSIS r c Q U F S T E D :
.DNMINEn CGLC" PR'fScRVATIVE VG? N A M E
, 3Z PLASTIC G - E Y FILTER,HN03 W07 IH DISSCLVFC METALS

•—• 7^XA^t/v5

p ̂  — 7. /

A M P L E C G L L L C T V D r. Y :



•' A F ' F I r L j : H E € T
M.S. - . f W I r i J N M t N T A L ^ O T F C T I J N A G E N C Y * ? E 3 I O n V I I

^ N V I R ^ N M ' - . N T A L S^VIC^ O I V . ? 5 F U N S T O N RO. K . A N S A S C I T Y / <<, S < )611 C )

I: i'j «CThC: CSXC.;? SA:-HJC: iiW^CC: _ XE3IA: *UT£R PL: 3 f F J
t «••••••» ̂  «• ̂  •• *« •• • *• «• ̂  ̂  •• VI ̂  ̂  ̂  ̂  «• ̂  •• •• «• ̂  ̂  •• •• ̂  ̂  ̂  M> •••» ̂  •• MM ̂ •* «*^ •• ̂  ̂  •» «• ̂  •• ̂ <V ̂ «• •• ̂  ̂  •• Mk ̂  •• •* M ̂  ̂  ̂  •• «» •• ̂  •» ̂ ̂  ̂

CTIVITY C^:S: ->IG R I V H r V I M d TfilLINGS ?EF LATITUDE:
. JCATIUN: L'-jL:"JGc M'] °9CJ-5CT NUM: A33 PT: LONGITUDE:__ _ _~

Dc5: "li PIVr'R MINE T AILI Nb S <G£ OUND JATSR) .JATE '̂'̂  FRQM R!-p PT
QN: jLlLn^' HO BEG: 27/27/^0 /_¥:32 EAST:
ATCH/SMC: ____/_/_____ LAJ,: __ =NO: _/_/_ _!:!_ NORTH:

'LIZ ^r;ijFST7U:
i i i - i ^K C C L U K P R ; S E . ^ V C T I V £ FIGP NAME

«HIT'. ' S r ^ L H N Q ? W^ FcTALS
!'J(?LY • FILT: 5/MN1 j W07 IH CISSOLVcD METALS

3

r CHLLJCTcO JY : ___



. : , 'JVI ^ . iNMrNTAL i :: s V I
• — — • • • • • ' W W V M - f l V M M ^ - M l ^ w M M M B A B

f : - ' i AC7TJ : C J X C K SA
> •»•••«••«««•« MM^«»**«««*»^«»«»'

.CTIVITY ;_:>: :u: -^IVE

=>-?C T rCT I DN A G E N C Y x liSGIGh VI I
; 3 OIV. > 5 r ' J N S T C N 3 C . K 4 N 3 A S C I T Y / K S t>6115

MEDIA : W A T E R PL: 3 ? F D

:A.-1Pl_r. .IrS: ~ I >i -> I V E S MINf T AI LI N 3 S ( G R Q UN 0 WATE3) JAT'1
. ] C A T I C J M : .; : S L O i- ^') A E G : :?/:?/

• J A L Y 5 I 3 ? . - ,J£Si : . : D:

R£= PT

D O W N :

CJLG-!
WHlTi

L A -j T ̂ t
ML H N G 3

;Lr.:^,-fTm
MGP NAM'f
;-<M .METALS

gi r>S !Ji.vac ' igroLS

, M P L _ C C L L : C T : Q :Y :



reasons.
page/pages has/have been removed for confidentiality



, F T F l i l L C - j r l E E T
U . S . - . M V I ? ? r : M i - : N I T A L P ^ O T r : C T i a N A & E N C Y , R E b l u N V I I

- \ < V I P f l M M F N T A L ^ . - K V I C v S CIV. 2 5 F U N S T O N « D . K A N S A S C I T Y / - I £ - j6 l15

Y : ACTViC,: CiXCr iAMMC: 402 iC MEDIA: AIR FL: 2 P F

,CT:V:TY r^ IG ?IV-R V I N E TAILING:
G:: M'3 P^CJECT

AMPLE 05 S: 31 o ;
OCATITN: ----SL'JGf
AS£/£ ATCH/3MC:
TC? ':T/ 5A:<(jAD NT:

Vc» ;' TAILINGS

/ /

- ILT-? TYPE: NUMS5S

RS? LATITUDE:
: A33 PT: L3MGITUDE:

DATE TI,M= FROM REF PT

5NO:

TIM=
ON;

_:££ NORTH: _
' D O W N : _

TIME INOI^ATGK

I D N T A I M E s
L A . i T I C : A r ,

COLJ.-1 P 5? £ S E R V A T I V ^ N A M E
N AIR 3Y



F I : L 3 : H E E T
'J.S. : N V I i ? C N M E N T 4 L ? < ? C T :ICT ION A G E N C Y , U3I3N VI I

^ V I S G N M E N T A L " j E K V I C I S C IV. 2 5 F U N 3 T G N R C . K A N S A S C I T Y / K S 66115

:Y; ->u A C T N ' J : C 3 X C ? S f l M U C : 4 .T3 ..CC: M E D I A : A I 2 PL: 5 P F 0

CTIVITY CirS: ?IG ^RIVER ,« I N c TAILINGS
JCATI3N: uESL'J3£ MO PRCJJCT NUI«:

REP LATITUDE:
PT: LCNGITUQE:

A M P L E :£5: :MC- ^IViR M I N E TAILINGS
.:CATION: ?-~SLL.Jc •«
AS.1-/EATCH/ i'-IC : ____ /_/ _____ LAB:
Tr^tT/SaPaO Ni: _____

JNTAIfJ-P/'ILT^^ TYPf: _ N'JMEc"

Q/tf*^5-TIM& FROROM R = F PT
.TEG.: r.7 U^T^^ &_ \fg --. A S T :
END: < 4 v < : N O R T H : _ _ ~

~~

TIME 3F.DAY TIME INOIOATTR
CIN: &.'.(£ 3N^

C F F : _
«

Air)IT;:
-ir,p

? A ̂ T I C UL AT I I N AIR P, Y



AFT PIJL: SHEET
U.S. "*VI?Cf,M5NTAL P^CT-.CTION AGENCY/ PEGIGN VII

.'•NVlKCNMr-NT«L S E R V I C E S QIV. £ '3 FUNSTON RQ. K A N S A S CITY, KS 06115

: H j n C T N C : C 5 X C S 5 A M N C : M E D I A : AIR PL: 3

CTIVITY r,= 3: ^ I ,; .7 1 y f: « MM T A I L I N G S R E c L^TITUD^:
?T: LCNGITUDE:

}MPLi: O r f 3 : ilG » I V E R MINE T A I L L N o S
:CAT::JN: JTSLIG^ HH
A S t / ^ A T C H / C M C : ____ /_/ _____ LAB
T D ^ : T / S A S . . : A D MO: ____

ILTL? TYPE: _ N U M B E R
TYPf: N U M 3 C

LJW I

BEG: C
END:

FROM RFF PT
EAST: __
NORTH: __ ~
DOWN: _ ~~

TIH? GF QA,Y TIME INDICATOR

; J N T A I N F P
L .i •< M I T i

MGP N A M E
AI*I>T P A R T I C O L A T

'
N AIR
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.-A^T .- I .: L J 5 H E E T
U.S. :NVI'-nNM-fNTAL ? ' QT r CT 1 3 N A G S N C Y x ^EGIC'J VII

•'.NVlP3NMcNTiL ^sVICiS DIV. 25 FUNSTCN 30. KANSAS CITY, KS b 6 1 1 5
• • • M W W M O T ^ M M ^ M M W ^ ••••«•«.•«• • • • » M M « * « M M « v M M M « « » « > « » w « » * v « M * w w M M « « « » M « « M M « M M « » M « « «

:Y: JO A C T t J C : C S X C R S A M N C : ^Oii ;CC: _ M E D I A : A I ^ PL: S P F D

,CT:VITY ccs: JIG
.:CATI3'J: jESL"uE

IVEK MNJ TAILINGS
MO rKO

nMPLc OiS: -:l<S »IVeS MINE TAILINGS

PEF LATITUO::
MUM: A33 PT: LCNGITUQE:

IME FROM REF PT
£AST: _
NCRTH : _~

~

• U ! * P / M 3 T O R T Y P r
• L O W I N D I C A T C J i : J N :

GN:
D A Y TIME

fJN:
:FF :

SIS (• --QU^
INcR

; L A S T I C r A j
CCLP:"?
«rtIT:

o.RE ST K VA T I V E
. M C N T

MGP
P A«TICL 'L AT r IN

C- -

; C C L L : C T F : -
/



, - a F r FI:L:SH£:T
J.C. £ N V H ? N M E N ' T A L P ' C T ^ C T I Q N A G E N C Y / ^ F G I C N V I I

' J N V I R j N K E N T A L l E ^ V I C ^ S JIV. < } ^ U M S T C N R D . K A N S A S C I T Y / K S 66115
•«• «»^«»««^«»«» MM «••••«•••••• V » «• M M «P « W V M M M » « I M » W « * A M « M W « W « a » ^ « M M M « » « M M « « B M W M M M « M M W

Y: -t". ACT-JO: CSXC" SAMMC: AC9 ,CC: _ MEDIA: AIR PL: S ? F 0
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1M M i; N T S :

C C L L ; C T - : !



FIELD SHEET
r.NVIF.'CNMtNTAL PROTECTION AGENCY, EGION VII
SERVICZS DIV. 25 FUNSTCN RD. KANSAS CITY, K.S 66115

:Y: 70 tCTNO: CiXCe SAMNO: 441 :CC: MEDIA: AIR PL: S f> F 0

• CTIVITY CE5: i I G =! I V t R MNE TAILINGS R E F LATITUDE:
CCATI'JN: DESLOb: MO PRQJ5CT NUH: A33 FT: LGNGITUD?:

AMPLt DES: ..~ I G * I V c R M N = TAILINGS O^E
ZCATIJN: r:SLCji= MO 3cG: C7̂ 7"/-?
ASr/^ATCH/SMC: ____ /_/ _____ LA5: __ END: ̂/̂ l/J
T G K C T / S A P Q A D 'JO?"" _____ ~

TIME FROM REF PT
'"* / *} +/} /^ — A C T *O / >c »^ *̂"' — M o 1 J

j£ Z3.:?i NORTH: ~~I
DOWN: _ "

:NTAI'4cR/FILT-,R TYP=: _ NUM3ER
'UMP/MDTGF TYPE: ~ NUM.3e« _!_
•LdW INDICtTTR: GM: J?~:OO DFF I.g

E CF DAY TIME INDICATOR
lb~ £.2 ON: H~3 17'i
?:Z -FF: '

. N A L Y S I S P 2 - 3 U R S T E D :
: N T A I J r « C C L D R
LASTIC _AG WHIT:

P QE 3 7 R V A T I V l
NGN:

MGP y N A M E
AMJX! F A R T I C U L A T ^• N A IP

,MPL: CCLL:CT:; -.-. Y J^^Lil



AFT t=I5LO SHEET
0.5. E N V I R O N M E N T A L P^GTHCTIGN AGENCY, PCGICJ; VII

v N V l S C N M F N T A L :>EftVICiS DIV. 25 FUNSTCN RO. KANSAS CITY, *S t>6115

Y: 3J 4CTM3: C S X C v SA'INC: 442 JCC MEDIA: A 1-7 PL: 3 P F D

ACTIVITY C'ES: oIG i V l V ~ R f I N r TAILINGS REF LATITUDE:
..OCftTUN: OlSLC'^r -10 PROJECT NU«: A33 PT: LONGITUDE:

:AMPL£ DE:: .iiG ?
.CCATION: i. iSL^IE

/ JMC:

? MINE TAILINGS
MJ S c G : C 7 / 7 s > 0

; ' J , M T A I M c R / = I L T £ R T Y P i :
TfPr i :

TIME FROM REF PT

NCRTH:
DOWN:

TIME UF DAY TI^c INDICATOR
QN : & : 0$ UN:

-\ALYSI
MGP > NAME

,-;AG ,-*H:T.-.
//
- A : <?

,1 P L : c 3 L L : c T ̂ o -3 Y :



r-MFT PIiLJ > H E = T
J.5. . - : , V J V : ^ G N M 5 N T A L ?f? 3T =CT ION A G E N C Y * R E G I O N VI I

J f J V I 2 3 N - 1 c N T A L 5 £ R V I C : 3 0 1 V . 2 5 F U N S T O N R D . K A N S A S C I T Y , K S ->6115
IMM»«M<MM»«*VM MMIV««MMM«»«»WMW*BB • •MWM'M-WVMMM «••«•••••««• MM •*MMM«»M«BM«IWW«MMMM»WM«MWMM

/: >j ACT'JO: C3XC? SAMNd: -*43 "JCC: _ MEDIA: AIR PL: S P F D

• CTIVITY C13: fIG 'IVIER fINE TAILINGS REF LATITUDE:
lQM: 3;SL2^E M J PROJECT NUM: *33 PT: L QNGITL'DE :_^

--T-rt
XTTE f T IME.A.- IPL1 J = i l 3IG ^IVE'-^ MINE TAIL INGS QXTTE T IME rRQM R£F PT

. ; C A T I T N : : f3L3i . : - * j 3EG: 07/^790 /£:55' E A S T : _
/ SMC : ____ /_/ _____ LA3 ! : __ END: _l 2I1 £2'!?2 N O R T H : _ ~_

~ ~ ~

NTAI .JE-.R/FILTIS rr?£: _ NU-MSEK _____ TIME OF DAY TIME INOICATIIR
UMP/^'JTG? TYPE: _ NUMBER ___ ~ ~~ ON: 13.1 £5 ON:

~ OFF: ^j:^£ OFF:

C C L U R P R E S c ^ V A T l V - : M G P N A M E
^r i lTt MONc f A

^/t'

t CJLL^CTcO iY :



'AFT FI^LO SHEET
U.S. -. N V I S i J N M E N T A L PROTECTION AGENCY/ REGION VII

:NVI«GMMF.NTAL JSRVICrS OIV. Z5 FUNSTON 3D. KANSAS CITY*- KS .16115

Y: ACTMO: CSXC^ SAMNC: 444 jCC: _ MEDIA: AIR PL: S P p D

CTIVITY CIS: TG RlVfe? CINE TAILING3 REF LATITUD5:
JC1TI3N: ^ESL'j'ic MO PROJECT NUK: A33 PT: LONGITUDE:

C£5: JI'J 3IVER MIN= TAILINGS
N: OESLCoE MO

MG: ____ /_/ _____ LAD:
J NO: _____ ~ ~

i;-JE'/sILT = ̂ TYPE: _ N U M B E R
U'-IP/.'-nTOR TYPE: ~ NUMBER

•-LQ--J INDICATOR: JN:

3EG: C
=ND:

TIWE FROM REF PT
/: 5.1ST: ___

NCRTH: ~

TIME OF JAY TIME INDICATOR
ON: l2.-C£ ^N::iFF:

C3L2R
«HIT5 NONE

'•1GP , NAME
AMO^T P A R T I C U L A R IN 1Y7



. TAFT FIrLD SHEET
U.S. :NVI3CNMrNTAL P?CTcCTION AGENCY* REGION VII

E N V I R O N M E N T A L S£RYIC;:S C/JV. 25 FUNSTON RD. KANSAS CITYx KS 66115

Y: ACTNG: CSXC? SAUNC: 4-45 'JCC: MEDIA: AIR PL: S P F D

-CTIVITY C£S: "IG
.GCATI3N: OESL-JGE

CINE TAILINGS REF LATITUDE:
MO PROJECT NUM: A33 PT: L3NGITUOE:

- . A M P L E O E 5 : 3 IG R I V t R M l t
G C A T I C N : O E S L J G c
, J 5 £ / B f t T C H / 3 M G : ____ /_ /

. T O R E T / S A R O A O MjT ~

TYP£:
TYPE:
ON:

TAILING5
10

LAB

:NUM
NUMBER

TIME FROM REF PT
//:3f EAST: _

3V NORTH: _ ~
~ DOWN:

TIME OF DAY TIM= INDICATOR
ON: tf_: $3 ON:
OFF: ̂:3̂

1 N J L Y 5 I S ?«-3UESTcO:
J J N T A I f J E ? . CGLO^
^LASTIC ^AG WHITF:

P R E S E R V A T I V E
NONf

MGP / NAME
,

Je(-
AM^I P A R T I C J L A T P >eTTT5 IN AIR 8Y



= T FIJLO SHEET
U.S. ENVIRONMENTAL PROTECTION AGENCY/ REGION VII

= N V i a 3 N M ~ N T A L SESVICE3 OIV. 25 FUNSTCN RD. KANSAS CITY, KS J 6 1 1 5

Y: ACT;jJ: r.SXC* SAMNC: 446 JCC: MEDIA: AIR PL: s P F D

.CTIVITY C2S: ilG R I V E S *INc TAILINGS REF LATITUDE:

.JCATION: OESLGGE '•ID PROJECT MUM: A31 PT: LONGITUDE:

>AMPL: OES: sis R
^ C A T I H N : OESLCGc
AS = / b A T C H / S M C :

MINE TAILINGS
MO

_/ LA8
EG:
ND:

TIME^FPOM SEF
gJ:_/£"NGRTH: ~

D O W N :

- , 3 N T A I N 5 R / F I L T = R T Y P E :
M J M P / M G T O R T Y P E :
- L O W I N D I C A T O R : JN: 2

: J N T A I t l E R
' L £. 3 T IC i A G

P R E S E R V A T I V E
NGNf:

TIME CF DAY TIME IND ICATOR
3N: JL'£T 3N: ^^"2^

^FF:A/

MGPi r > N 4 M c
1^4 PA ' -^T ICUL UE^L- f̂ilT IN AIR

AMPLE CQLLICTiD



< A F T FIZLO SH£=T
u.s. :NVIRGNM CNTAL PROTECTION AGENCY/ REGION vii

;:NVIRGNM:NTAL SERVICES DIV. 25 FUNSTQN 30. KANSAS CITY/ KS 66115

PL) ACTNQ: CSXCR SAMNC: 443 QCC: HEDIA: AIR PL: P F 0

• CTTVITY CCS: 3IG 2IVER PINE TAILINGS R6F LATITUDE:
.jCATI^N: OcSLOGE HO PROJECT NUM: A33 PT: LgkNGITUOE:

AMPLE; ans: di-3 ̂
KATUN: OE3L3GE

SMC :

MiNt TAILINGS
M'J

/_/ _____ LAB:
~

,GNTAINER/F:LT;R TYP-:
JMP/fOTCi? T Y P £ :

: L 3 W I N D I C A T O R : O N :

NUMSER

05 (TIMS FROM PEF PT
3EG: 07^7/90 l^'.C®. f f A S T : ___
tNO: 3_l 2&I £0 j&'^Q NORTH: ___

~ DOWN: _ ~_

TIME OF DAY TIME INDICATOR
ON: /Z=̂ . >3N: J%(L22' L-

JJLQ. — OFF: 21 :2L?

i ' J A L Y S I S
COLOR 1GP

AM
NAMEj r x 11«it r -

^XI P A ^ T I C U L A T i : J.-5TTI3" IN AIR SY

. AMPLc. COLL :i er



AFT FI:LC SHEET
U.S. -NVISCNMENTAL PROTECTION 4G5NCY* 353IGN VII

E N V I R O N M E N T A L SERVICES DIV. 25 FUNSTON 3D. KANSAS CITY, KS 56115
Y: . ' 0 A C T i M O : C 5 X C < ? 2 C C : MEDIA: A IR PL: S P F D

TIVI7Y D-:»: TIG
CATITN: C=SL03£

flNE TAILINGS REF LATITUDE:
MO PROJECT NUM: A33 PT:

A M P L E G c £ : 3 IG ?
. " C A T I 3 N : L^SLCG:

MINE TA IL INGS
MO

_/ _____ L A 3 :
3 E G : G
END: l

~T G R F i T / S A R O A D M O

TIKE =ROM REF PT
EAST: ___
NCRTH: _
SOWN:

Z N T A I N E P / F I L T F 1 ? T Y P E : _ MJM8c3
U M P / M 3 T G R T Y P E : _ NUMBER

• L C r f I N O I C A T G P : ON: J^2^<^±_
" I*]

: T2..'00_

TIHE CF DAY TIME I N D I C A T O R
CM: i^illQ QN:
OFF: f:£0 OFF:

• L A S T I C i

' JMM ; NT S :

C C L O R
« H I T E

P R E S " R V > 1 T I V F
N O N Z A M

r- x N A M E
Or P A R T I C U L A T ^ ^ J ^ T C r\ AIR 3Y

'A. /i) W/ h((uil{

A M P L ; C. "LL:CT;D bY :



APPENDIX F

PHOTOGRAPHIC RECORD

F-l



APPENDIX E

FIELD SHEETS AND CHAIN-OF-CUSTODY RECORDS

E-l



CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII

ACTIVITY LEADERjPrint) >, 1 NAME OF SURVEY OR ACTIVITY ,

CONTENTS OF SHIPMENT

SAMPLE
NUMBER

CSY£$ f)0l*

\

noi:
Or>2>'
r>f)H*
Oo^'
fiOk •
no?-
oof-
no?-
010

Oil'

0>2>
0 / 3 -
f l /y .
01$

OIL'
0\1-
OIX
Orf-
020
nil
Ml
r>rt<

/ njty

WE OF COLLECTION- ^ . SHEET ,.. , __

~W" MONTH "YEAR" / lofl 5

TYPE OF CONTAINERS

CUBITAINER BOTTLE BOTTLE BOHLE
VOA SET

(2 VIALS EA)
NUMBERS OF CONTAINERS PER SAMPLE NUMBER

/

/

1

1

1

/

1

/

1

/

1

/

1

1

1

t

1

1

]

1

)

1

1

1

DESCRIPTION OF SHIPMENT

piFrF(R) r.r

IHF DHFSTf

NSISTIN&OF
•f

S) OTHER

Rnx

PERSONNEL CUSTODY RECORD
RELINQUISHED BY (SAMPLER) DATE

"^SEALED ^ /UNSEALED |^ , /
RELINQUISHED BY DATE

•£*'t ' ^? / rfa /^j jS "7V< *\M~i'•} — T£j(s'f(s\.-fk't f f/ v '̂̂ u^ '̂V' '/ ^ Uf(-Jfi
rSEALED UNSEALED fi ' '

RELINQUISHED BY - DATE

~l;6EALEb L^ i-^-'UJ^ItAltEDrrti ' ^

SAMPLED MEDIA

a
S 1

^

^

x
X

X
X

X
v;
X
X
X
^
^
X
X
X
X
)(
X
X
y
X
X
X

se
dim

en
t

o

otner
RECEIVING LABORATORY

REMARKS/OTHER INFORMATION
(condition o< samples upon receipt,

other sample numbers, elc I

FM0W\A , 2*J .1

MODE OF SHIPMENT

ES) rnuuF
—— COURIEF
—— SAMPLE

^CIAL CARRIER
1
R CONVEYED (SHIPPING DOCUMENT NUMBER)

TIME RECEIVED BY

— ] SEALED UNSEALED R

TIME RECEIVED BY ^ /

/(?^(? K0vtL$ ^:(.S/if<*VeiS'
"ISEALED Ut«EALED H

TIME RECEIVED BY "7 / X J '"'' ^

~~| SEALED / / o"! UNSEALEDP

REASON FOR CHANGE OF CUSTODY

^~f t # ̂  i/fy i / >£P X^T

^REASON FOR CHANGE OF CUSTODY -

s I

; ^



CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII

ACTIVITY LEADER(Print) ,-, NAME OF SURVEY OR ACTIVITY
fyV f v r P \ 4" /"/ r> & r i i • " - A^ -f ~> 'i

DATE OF COLLECTION-, . SHEET-'J •> *• ^r /O .-) ' 0|| <-'
DAY MONTH YEAR */ 1-3

CONTENTS OF SHIPMENT ' ^ J

SAMPLE
NUMBER

tSYC.tf Ql(o>
OJ?'
f y ff- G •

XN "J C4

V 010
(.$*( 6 /on

IQ !

101
)03
f0 If

loS
I hi
M?
in%
i(jai
1 10
II |
HZ

/UO
1/3
i i l/
US
\\L

^ / /?

TYPE OF CONTAINERS

CUBITAINER
f o>
BOTTLE BOTTLE BOHLE

NUMBERS OF CONTAINERS PER SAMPLE

/

1

1

1

/

/

/

/

/

/

/

/

/

VOA SET
(2 VIALS EA)

NUMBER

DESCRIPTION OF SHIPMENT

p|cpc/c\ nr

ICF CHESK

NSISTING OF

S) OTHER

RnX(FSl

PERSONNEL CUSTODY RECORD
RELINQUISHED BY (SAMPLER) DATE TIME

RELINQUISHED BY ' DATE TIME

s . -.j1". fi.i ••': /' ~' ///ji,ify > • ~7/^iyL /&QO
~1 SEALED UNSEALED fT' '
RELINQUISHED BY ̂  . " DATE TIME

TsEVuhS - L /VJNS^ALEDrX '' / 'T-'

SAMPLED MEDIA

1 o

V'
xx
X
y

i1

X
v
X
Y
X
X
K
/,
/̂
x
/x
x
X
^
>;
x
A

•o

Other
RECEIVING LABORATORY

REMARKS OTHER INFORMATION
(condition o! samples upon receipt,

other sample numbers etc 1

fAW&b/bX/l 3 */
'

MODE OF SHIPMENT

COMME
——— COURIE

SAMPLE

RCIAL CARRIER
3
R CONVEYED (SHIPPING DOCUMENT NUMBER)

RECEIVED BY

~[ SEALED UNSEALED ^
RECEIVED BY . ,

"^SEALED UNSEALED [>
RECEIVED BY -(: , i , /•.

~j SEALED : -' UNSEALEDfT

REASON FOR CHANGE OF CUSTODY

REASON FOR CHANGE OF CUSTODY

REASON FOR CHANGE. OF C U S T O D Y

7-EPA-9262(Revised 5/85)



CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII

ACTiy ITY LEADER(Print) ,-, , NAME OF SURVEY OR ACTIVITY(
'-t i

_
: —

' j 'f\ff -'

3ATE OF COLLECTION^,, SHEET
' } ' * > / • r / ( - • - , Tori -~

DAY MONTH YEAR ) \ \-J

CONTENTS OF SHIPMENT

SAMPLE
NUMBER

; ^ /C. r? iJ . f

\'^
>./ I JO

'• Xf/ ft 300

3 D |

^OJ
i Jol

*>0li
! ?05

JOi

; joyi

•' • -^ci o' ;-' 7

J P/o
; 2 / /
1

J;J0
^ /3
J / f

> Pb~
^/£.

^ /7
21$

t-' ,3/1

TYPE OF CONTAINERS
/ - li-tt ;'
CUBITAINER BOTTLE BOnLE BOHLE

VOA SET
(2 VIALS EA)

NUMBERS OF CONTAINERS PER SAMPLE NUMBER

' JL
"i

J.
• }

d

•}

J
t J

e?~

• ^
j.
^

i-

^

- ^
» f)-

* c^-

- J-

-J-

i _j-_

' J-

i
f

/

/

SAMPLED MEDIA

«

I

x
>:

A
X
X
X
^
A
x

^c
>:
^
^
A
X
X
X
A
X
X

S se
dim

en
t

V

A

X

1
olner

RECEIVING LABORATORY
REMARKS OTHER INFORMATION
icondilion ol samples upon receipt

otMer sample numbers etc 1

r ,' ' i (. w k / iy /(/i
'

DESCRIPTION OF SHIPMENT MODE OF SHIPMENT

PIECE(S) CO

ir.FT.HFSTI .. ........

NSISTING OF

:;v OTHFR

ROXIFS) COMME

—— COURIEf
—— SAMPLE

^CIAL CARRIER
}
R CONVEYED (SHIPPING DOCUMENT NUMBER)

PERSONNEL CUSTODY RECORD
RELINQUISHED BY (SAMPLE/)) DATE TIME RECEIVED BY

l(sJi<!< x/ (_ / //^-^ff^i ~?/J?faf) f J& .*~>-/lfi*-?t ' /. //-fti/St'
JSEALED 'UNSEALED (17< ' ' ~\ SEALED UNSEALED ft

RELINQUISHED BY ( bATE TIME RECEIVED BY ^
_.! .--1,/:, -/ , ,'Oy /,• ' ' ' / / / /-

• -'- -. *'" /'/6-i',; ;V'.- • //?(/'?$ ,'OOQ fafa J { ! .s&X-^-i ?
~[ SEALED UNSEALED n ' ' ~l SEALED " L/NSEALED f
RELINQUISHED BY , , , .• DATE TIME RECEIVED BY --, (. ; ^ ,-y

~}SE'ALED U>isE*'LEDp; ' / ' * ~f SEALED '"' '" UNSEALED f*

REASON FOR CHANGF OF CUSTODY

REASON FOR CHANGE OF CUSTODY

REASON FOR CHANGF OF CUSTODY

7-EPA-9262(Revised 5/85)



CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII

ACTIVITY LEADER(Print) _ ., NAME OF SURVEY OR ACTIVITY DATE OF COLLECTION.-. _-. §HHT

T^^NTF-VEiR- VH-

CONTENTS OF SHIPMENT7 '-*

SAMPLE
NUMBER

cw.rjM

i 'lo\
301

i

^ C* ~ j

^ f/V

7<uS

3^6
:?>c?
?o^
30^

tefln
l/n

? / /
3ia
li if
1/ -5
• ? , ^
"-;/>
l y c .

? / C1

•^JOF
3} } f

V t - j i c

TYPE OF CONTAINERS
/ - : y.y-tV-
CUBlTAlNER BOHLE BOTTLE BOHLE

NUMBERS OF CONTAINERS PER SAMPLE

a
*f^~- >

- ;•
j

f j.*-

^
^

. j_
-)

• i
' ^}
, >
' j
.' ;

' •?-

/ /

• J

, j.
}

?

— L—
j

VGA SET
(2 VIALS EA)

NUMBER

DESCRIPTION OF SHIPMENT

PIFPFfCM pr

inFHHFSTl ........

INSISTING OF

m niHFR

RnXlFSl

SAMPLED MEDIA

1

Y
X
y

V

X
x
;x-

X
X
x
X

A
(A

X
X
v

A
X

X

x
x
X
x

S

:
se

dim
en

t

£

other
RECEIVING LABORATORV

REMARKS OTHER INFORMATION
(condition ol samples upon receipt

olner sample numbers, etc I

hMCjfii-.ibYA 1

MODE OF SHIPMENT

rriMMF
___ COURIE
___ SAMPLE

^CIAL CARRIER
^
R CONVEYED (SHIPPING DOCUMENT NUMBER)

PERSONNEL CUSTODY RECORD
RELINQUISHED BY (SAMPLER\ DATE TIME

~/StALED '-"v UNSEALED W ' / "
RELINQUISHED BY DATE TIME

1 SCALED UNSEALEDjj^ ' '
RELINQUISHED BY. i DATE TIME

if " /' •/ , / J^ -• •' f
/'',.'"" jS'-^tJ/i/l : /;" '̂;>; /•'•''^l^

"TSEALED 'V ^NStALEDK •'' / '

RECEIVED BY

~ ] SEALED UNSEALED [T
RECEIVED BY -.??.< /? sv \ . /;is a i.- 1 i / / * Sr*

[&&-£*- ~^ ( / -^s^-S jy*-'' y/
HsEALED7 ' -' ' UNSEALED P
RECEIVED BY j f

~~\ SEALED ; UNSEALED p

REASON FOR CHANGE OF CUSTODY

REASON FOR CHANGE OF CUSTODY

REASON FOR CHANGE OF CUSTODY

7-EPA-9262(Revised 5/85)



CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII

ACTIVITY LEADER(Print) ..-, 1 NAME OF SURVEY OR ACTIVITY I
( )w>, -P^l-f !<n \y \ ft, 6 \},^r K\.*r ~"~* I / , . - * ' '

CONTENTS OF SHIPMENT J

SAMPLE
NUMBER

,-' ;i v /' K ~^<'f
? -> if-

! ^ji/tr
-VKf;

V ) , ; ' A : -
- • .

3ATE OF COLLECTION ..,„„ SHEET

DAT* MONTH YEAR ^ |0<| 5

TYPE OF CONTAINERS

-J— j .j"- ̂
COBIT/tlNER Btirt L? BOTTLE BOnLE

NUMBERS OF CONTAINERS PER SAMPLE

--

~

•)

,- J

———— i ————

•'''

VOA SE I
(2 VIALS EA)

NUMBER

DESCRIPTION OF SHIPMENT

picpc/c\ pr

ICE CHESTf

INSISTING OF

St OTHER

RnxiF^i

PERSONNEL CUSTODY RECORD
RELINQUISHED BY (SAMPLER) DATE TIME

// ^ ///1'/7/ , /*?/jf j~7/v/'/- <?'?'')f(fx(tS'/\l ''//o^-vwt^w >!_/?/Cf.-i o yi./
~~) SEALED ' v- - ' UNSEALED (^ ^ / /' ' '''
RELINQUISHED BY ' DATE TIME

' ; • ; • - ! .••" /
.-'"! -' *~ ~ ~ 7/-1 ' / -, ^

_, v . - , - . . - ^ - ' ' / / ; //^i-V: - 'tyy0/'rtO
n SEALED UNSEALED n /
RELINqUISHED BY % / , /" DATE TIME

•/''' / "' !'i •' •'•^•/ / /

HsE'ALEb WNSEALEDfJ '' / ' '' ' '' k'

'•-.

'••

SAMPLED MEDIA

5
*

V

\

1-

a

X

1
I§

Otlf
RECEIVING LABORATORY

REMARKS OTHER INFORMATION
(condition ol samples upon receipt

other sample numbers etc 1

l'fyi00bl\?yA
'

MODE OF SHIPMENT

COMME
COLIRIE

... ... SAMPLE

3CIAL CARRIER
^
R CONVEYED (SHIPPING DOCUMENT NUMBER)

RECEIVED BY

— | SEALED ' UNSEALED |7
RECEIMEDBY

MJcO^j
"l^EALED i.OJNSElALED ft
RECEIVED BY . i

"^SEALED / , UNSEACEDpS

REASON FOR CHANGE OF CUSTODY

',' •/, ; . ',M ; •/ A'(-'

REASON FOR CHANGE OF CUSTODY

REASON FOR CHANGE OF CUSTODY

/ V f*' '

7-EPA-9262(Revib(Kl 5/80)



CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII
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CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII
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CHAIN OF CUSTODY RECORD
ENVIRONMENTAL PROTECTION AGENCY REGION VII
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Ecology and KnviroiuMnt, Inc.

PHOTOGRAPHIC RECORD

SIT1 RAKE: Big Rivar Mina Tailinga

SITE LOCATION: Dailoga, Hiliouri

TDD/TAIf: r-07-9004-011/rM00616XA

Area of 1977 major collapsa.
Taken from location adjacant to
wait bank of Big Rivar.

Photograph*r
Ovarfalt

Witness
Gana Gunn

Data/Tia*
Junuary 1988

Dlraction
Wast

Erosion of tailings on top of
pila at major collapia area.

Photograph*r
Ovarfalt

Witnaaa
Williams

Data/Ti»«
7/26/90
1530 hours

Diraction
North



Ecology and Environment, Inc.

PHOTOGRAPHIC RECORD

SITE RAKE: Big Riv*r Min* Tailings

SITE LOCATION: D*slog*. Mi»«ouri

TDD/PAHI: r-07-9004-011/rM00616XA

Tailings migrating via wind •rosion. Proximity of
sit* to Big River on cast side of sit*.

Photographer
Ov«rf«lt

Witneea
a«n« aunn

Date/Time
January 1988

Direction
Northwest

Dun* features migrating west to
east in east central meander
area.

Photographer
Overfelt

Witness
Williams

Dat*/Tim*
7/26/90
1540 hours

Direction
North



Ecology and Environment, Inc.

PHOTOGRAPHIC RECORD

SITE HAKE: Big River Mine Tailings

SITE LOCATION: Dealoqe, Miliouri

TDD/PAHI: r-07-9004-011/rHO0616XA

Large elevated tailings pile
on St. Joe Minerals property.

Photographer
Enos

Witness
Martin

Date/Ti»e
7/27/91
0900 hours

Direction
East

Illustrates east side of meander
area and farm property east of
site. Taken from on top of St.
Joe Minerals property pile.

Photographer
O v e r f e l t

•fitness
W i l l i a m s

7/26/90
1755 hours

direction
N o r t h / N o r t h w e s t



Kcology mod Environment, Inc.

PHOTOGRAPHIC RECORD

S1TB IfAHK: Big River Mine Tailings

SIIK LOCATIOH: Desloge, Missouri

TDD/PAHI: r-07-9004-011/fM00616XA

Tailings entering Big River on west sid« of sit* at
sanpl* location 105, 205. Not*: drainag* atructur*
on th* »it«.

Photographer
Williama

Dat«/Ti»«
7/24/90
1000 hours

Direction
East/Southeast

Ar«a wh«r« tailings ar* entering
Big River on west side of site
at area north of sample location
105, 205.

Photographer
Williams

Witness
Enos

Dete/Tiate
7/24/90
1000 hours

Direction
East/Northeast



Ecology and Environment, Inc.

FHOTOORAPHIC RECORD

SITB nun: Big River Mine Tailing*

SITE LOCATION: Desloge, Missouri

TDD/PAMI: r-07-9004-OU/rM00616XA

Tailings entering Big River on
north aide of site.

Photographer
Overfelt

Witness
Williams

Date/Title
7/24/90
1345 hours

Direction
South

Tailings entering Big River on
east side of site at east bend
in river.

Photographe r
Williams

Witness
Overfelt

Date/Tiae
7/24/90
1520 hours

Direction
West



Kcology and Environment, inc.

PHOTOGRAPHIC RECORD

SITK RAKE: Big River Kirxe Tailings

SITE LOCATIOH: Desloge, Missouri

TDD/PAH!: r-07-9004-011/rM00616XA

Ho; 11
Subject

Entrance to drainage tunnel Note: tailings on bottom
of tunnel and reddish leachate seep entering tunnel.

Photographer
Overfelt

Witness
Martin

Date/Tiae
7/26/90
1000 hours

Direction
Northwest

Ho; 12
Subject

Downgradient end of drainage
tunnel.

Photographer
Enos

Witness
Martin

Date/Tia>e
7/27/90
1600 hours

Direction
Southeast



Ecology and Environment, Inc.

PHOTOGRAPHIC RECORD

SITE BJUU: Big River Mine Tailings

SITE LOCATIOR: Desloge, Missouri

TOO/FAKI: r-07-9004-011/rMO0616XA

Culvert exit from landfill ponded arc* n«»r
driincg* tunnel entrance. Note: Thickness of
tailing* ibove culvert.

Photographer
Overfelt

Witnens
Martin

Date/Ti»e
7/26/90
1005 hours

Direction
Northeast

Ponded area of landfill.

Photographer
Overfelt

Witness
Martin

Pate/Time
7/26/90
1010 hours

Direction
North



Ecology and CarironMnt, lac.

PHOTOGRAPHIC RECORD

SIW NAME: Big Rivar Hint Tailing!

SITK &OCATIOB: Datloga, Miaaouri

TDD/PMI: r-07-9004-011/rMO0616XA

•o; IS
Subject

App«r«nt r*ddiih landfill l««chat*.

oq
rfov«rf«lt

7/26/90
1009 hours

Pi faction
Wait

Opaning to towar drainaga tunnal.

Photographer
Ovarfalt

Httnana
Martin

Data/Tiaa
7/26/90
1005 hours

Diraction
North



Ecology «nd Environment, Inc.

PHOTOGRAPHIC RECORD

SITE HANK: Big River Mine Tailings

SITE LOCATION: Desloge, Missouri

TDD/PAMt: F-07-9004-011/rH00616XA

Ho: 13
Subject

Culvert exit from landfill pond«d area n«ar
drainage tunnel entrance. Note: Thickness of
tailings above culvert.

Photoqraphec
Overfelt

Witness
Martin

P«te/Tiae
7/26/90
1005 hours

Direction
Northeast

Ponded area of landfill.

Photographer
Overfelt

Date/Tiae
7/26/90
1010 hours

Direction
North



ecology and BaYirouont, lac.

PHOTOORAPHIC RECORD

SITE BMU: Big Eivar Mina Tailing!

SIT! LOCATION: P««loga, Hi»iouri

TDD/PAHt: r-07-9004-011/FMO0616XA

Artesian well
(•xploratocy boring in «t««l
c«»ing).

Photographer
Ov*rf«lt

7/26/90
1103 hours

Direction

Ho; 18
Subjoct

Drain«g» structur* n««r Major
collcps* «r»«.

Photographer
Ov»rf«lt

Witnoaa
Williams

Dat«/Ti«e
7/26/90
1540 hours

Direction
Northwest
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HUDWALKER & ASSOCIATES, INC.
Engineers • Surveyors

P. O.Box676
FARMINGTON, MO 63640

QJETnTEBB

TO

(314) 756-6775

' .-f-r-Vl f • (f

&.,id,n.s -5 -^.4x.u--f

DW.'UAd Pnr^ l^£ C^^C-

ARE SENDING YOU a Attached D Under separate cover via

DATE , , I JO* NO.
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ml

thA fnllnwing it»m?-

D Shop drawings El. Prints D Plans D Samples Q Specifications

Copy of letter Change order
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THESE ARE TRANSMITTED as checked below:

12 For approval

^ For your use
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D For review and comment

D FOR BIDS DUE

Q Approved as submitted Q Resubmit.

D Approved as noted Q Submit _

D Returned for corrections D Return_

copies for approval

copies for distribution

corrected prints
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REMARKS

COPY TO.



[P
R

E
S

E
N

T 
T

H
C

 
A

P
P

R
O

X
IM

A
T

E
 

»C
> 

T
H

C
 

T
R

A
N

S
IT

IO
N

 
H

A
Y

 
B

E
 

6
R

»
p

•c z

••l/l

a

JT
E 

S
T

R
A

T
IF

IC
A

T
I

B
E

T
W

E
E

N 
S

O
IL

2

Surtoct El«vafion780 _
Da

»- LUa. u.
Ul
a z

-10-

Lomol«fion uat« 11 : _• _>-_ ' H .'
urn MSL

DESCRIPTION OF MATERIAL
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1 1 th zones of grey clav uo to 3"

Gray, medium dense, si l ty SAND
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Gray, medium dense, silty to
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St. Louis. Missouri
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WASTE CHARACTERISTICS

Arsenic (2/91)

Arsenic is a silver-gray, shiny, brittle, crystalline metal. It is
used as an alloy additive for metals, in the manufacturing of certain
types of glass, as a doping agent in geranium and silicon solid-state
products in special solders, and medicine. Arsenic was used as a pesti-
cide, but its use for this application has been discontinued (ITII 1979;

Windholz 1976).
In water arsenic generally exists in the plus-three (As + ) and

plus-five (As ) oxidation states. It can also exist as metallic arsen-
ic or in the minus-three (As ) state. Arsenic interchanges between the
oxidation states and organic complexes. Under extremely reducing condi-
tions, arsine (ArH~) and methylated arsenic compounds are formed, and
these compounds are volatile. However, in most environments this is not
the case (EPA 1979).

Arsenic is adsorbed onto clays, aluminum, hydroxides, iron oxides,

and organic material. It also can substitute for phosphate (As ~) in
phosphate minerals. Arsenic is most likely to be adsorbed in aerobic,
acidic, freshwater environments. It is most mobile in reducing, alka-
line, and saline conditions (EPA 1979).

The overall fate of arsenic is complex and cyclical around several
fate processes. Not enough data has been gathered to determine the most
dominant fate process (EPA 1979). Arsenic has been shown to bioaccumu-
late; although concentrations bioaccumulated are limited by arsenic's
toxicity. The process of bioaccumulation is more likely to occur in the
marine environment than in freshwater. Arsenic is biotransformed by
methylation. This may be a mechanism whereby organisms detoxify this
compound. Regardless, methylation increases the mobility of arsenic in
the environment (EPA 1979).

Chronic arsenic exposure symptoms generally occur one to six weeks
after onset of exposure. Symptoms include brown, dry der m a t i t i s , hyper-

pigmentation, conjunctivitis, edema of eyelids, corneal neurosis, nasal

irritation, dryness of throat, hoarseness, brittle nails, hair loss,
numbness, burning, tingling of hands and feet, tremors, loss of muscle
control, shuffling locomotion, and mental confusion. Chronic exposure
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to arsenic may also cause cancer. Gastrointestinal symptoms include
nausea, vomiting, abdominal pain, diarrhea, enlarged liver, and jaun-
dice. Many of these symptoms are also indicative of acute exposure,
although acute symptoms begin within two days of exposure (ITII 1979;
Windholz 1976).

The drinking water Maximum Contaminant Level (MCL) for arsenic is
50 ug/1. The freshwater chronic Lowest Observed Effect Level (LOEL) is
190 ug/1, indicating arsenic is somewhat toxic to aquatic life (EPA
1986a; EPA 1979).
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WASTE CHARACTERISTICS (4/90)

Cadmium

Cadmium appears as a soft, blue-white malleable metal or as a
grayish-white powder. It is combustible, and in powder form it is
flammable. Cadmium is used for electroplating; in bearing and low
melting point alloys, and in brazing alloys; in electrical equipment; in
fire protection systems; in solar and storage batteries; in television
phosphors; as a basis for pigment; in rubber and plastic products; to
control atom fission in nuclear reactors; as a fungicide; and in photo-
graphy and lithography processes. Cadmium also is used in the Weston
Standard cell (ITII 1979; Uindholz 1976).

Cadmium can exist in the aquatic environment as simple hydrated
ions, as metal inorganic complexes, or as metal-organic complexes. It
is less mobile in alkaline than in acidic environments because it
precipitates; the concentration of cadmium in water is inversely related
to the pH and the concentration of organic material. Cadmium complexes
with humic substances and this phenomenon exerts the most control over
the chemical state of cadmium. Cadmium also complexes with carbonates,
which is the next important factor. Adsorption of cadmium onto mineral
surfaces, hydrous metal oxides, and organic materials probably removes
more cadmium from solution than precipitation, although this adsorption
effects cadmium to a lesser extent than other heavy metals. All studies
show that the concentration of cadmium in bed sediments is an order of
magnitude higher than in overlying waters (EPA 1979). Cadmium may be-
come an airborne contaminant if it is attached to soil or dust parti-

cles.
Cadmium is fairly toxic to both human and freshwater aquatic life.

The Maximum Contaminant Level (MCL) for cadmium in drinking water is 10
Ug/L; the freshwater chronic Lowest Observed Effect Level (LOEL) is 1.1
pg/L. Cadmium has been shown to bioaccumulate in aquatic life (EPA
1979; EPA 1986; EPA 1987).

Acute symptoms resulting from the inhalation of cadmium usually do
not appear until 12 to 30 hours after exposure. These symptoms include
headache, dizziness, and irritability; gastrointestinal disturbances;
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severe chest pain and constriction, cough, shortness of breath, and
pulmonary edema; and profuse sweating and fever. Chronic exposure
symptoms are indicated by nose and throat inflammation, soreness,
bleeding, and loss of sense of smell; sleeplessness; loss of appetite,
nausea, and weight loss; damage to liver and anemia; yellow cadmium
fringe on teeth; pulmonary emphysema; and fibrosis. Ingestion symptoms
appear approximately 15 to 30 minutes after exposure and are
characterized by salivation, nausea, vomiting, abdominal pain, diarrhea,
dizziness, and unconsciousness (ITII 1979; Windholz 1976).



Cadmium
Bibliography
Page 3

The International Technical Information Institute, 1979, Toxic and
Hazardous Industrial Chemicals Safety Manual, Tokyo, Japan.

U.S. Environmental Protection Agency, 1979, Water Related Fate of 129
Priority Pollutants, Vol. 2, Washington, D.C.

U.S. Environmental Protection Agency, 1986, "Quality Criteria for
Water."

U.S. Environmental Protection Agency, July 1987, "EPA Regulatory Status
for Chemicals in Drinking Water."

Windholz, Martha, ed., 1976, The Merck Index, Merck & Co., Inc., Rahway,
New Jersey.



WASTE CHARACTERISTICS (A/90)

Cobalt

Cobalt is a hard, gray, magnetic metal. It is stable to air and

water at room temperature. Hydrated cobalt salts are red in color and
produce red solutions when dissolved in liquids; these solutions turn
blue upon addition of hydrochloric acid. Alloys of cobalt with nickel,
aluminum, copper, beryllium, chromium, and molybdenum are used in the
electrical, automobile, and aircraft industries. Permanent magnets are
made from nickel-aluminum-cobalt alloys. Cobalt is also added to tool
steels to improve their cutting qualities, and is added as a binder in
the manufacture of tungsten carbide tools (Sittig 1985).

Normal valence states for cobalt are the + 1, + 2, and +3. Cobalt
compounds are used as pigments in enamels, glazes, and paints; as
catalysts in afterburners; in glass and pottery; and in the photographic
and electroplating industries. Radioactive 60 Cobalt is used in cancer
treatment. Previously, cobalt was added to beer to promote the
formation of foam; however, cobalt acts with alcohol to produce severe
cardiac effects in humans at concentrations as low as 1.2 to 1.5 mg of
cobalt per liter of beer (Sittig 1985).

Human exposure to cobalt dust may result in pulmonary symptoms.
Dermal contact with cobalt powder may produce dermatitis. Ingestion of
the soluble cobalt salts can cause nausea and vomiting. Cobalt is an
essential human nutrient. No freshwater aquatic Lowest Observed Effect
Level (LOEL) or drinking water Maximum Contaminant Level (MCL) has been
established for cobalt. Its concentration in natural waters and in
drinking water is generally an order of magnitude below that which
causes any adverse health effects (Sittig 1985).
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WASTE CHARACTERISTICS (2/90)
Lead

Lead is a soft, bluish-white, silvery-gray metal. It has numerous
uses including as a construction material for lining tanks, pipes, and
other equipment that handles corrosive gases and liquids; in petroleum
refining; in pigments for paints; in metal alloys, storage batteries,
and ceramics; and in plastics (Windholz 1976). Lead also is used as a
shielding material for x-rays and atomic radiation (Sittig 1985).

Automobile exhaust contains halogenated lead products such as lead
chloride and bromide, which are photooxidized in the atmosphere. This
process forms lead oxide by releasing the halogen (EPA 1979). Lead is
more mobile in acidic and weakly acid oxidizing environments than in
neutral and alkaline waters (Perel'man 1967). Lead generally exists in
the aqueous environment in the divalent state. Its solubility is
controlled by the concentrations of anions such as carbonate, hydroxide,
sulfide, and sulfate. Organic complexes with humic acids are stable to
pH 3. Bacteria transform inorganic lead into organic lead compounds
such as tetramethyl lead, which is volatile. This phenomenon is
significant in the environmental transport process for lead; it allows
lead that is sorbed to bed sediments to partition into the aqueous or
atmospheric phases. Lead is sorbed to soil and sediment organic matter.
However, the degree of sorption depends on the initial lead concentra-
tion and the presence of other complexes; the geologic setting and the
type of surrounding soil and sediment; the pH, Eh, and salinity; and the
dissolved and particulate iron concentration. Lead is bioaccumulated,
but most natural waters make lead relatively unavailable for uptake by
aquatic biota (EPA 1979).

Lead is very toxic, especially to young children in whom exposure
may cause permanent brain damage (Windholz 1976). Early exposure
symptoms include decreased physical fitness, fatigue, and sleep
disorders; headache and aching bones and muscles; abdominal pain, and
decreased appetite. Chronic exposure leads to anemia, skin pallor, lead
line on gums, decreased handgrip strength, and kidney damage. Acute
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ingestion and inhalation of large amounts of lead can cause severe
headache, convulsion, coma, and death (Sittig 1985). The current
drinking water Maximum Contaminant Level (MCL) for lead is 50 ug/1. The
proposed MCL is 5 ug/1 at the beginning of the water distribution system
and 10 ug/1 at the tap (EPA 1987; 1988). The chronic freshwater Lowest
Observed Effect Level (LOEL) is 3.2 ug/1 (EPA 1986).
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WASTE CHARACTERISTICS (1/90)

Nickel
Nickel is a hard, ductile, magnetic, insoluble metal which exists

as silvery-white cubic solids. It is used in the manufacture of steel
and other alloys; and is a component of coins, ceramics, storage
batteries, electrical circuits, and colored glass. Nickel is also used
as a hardener for edible oils, and as a catalyst in other chemical
reactions. Two processes are used to produce nickel: the Oxford process
uses sodium sulfide and electrolysis; the Mond process reacts nickel
powder with carbon monoxide to produce nickel carbonyl. The nickel
carbonyl is then treated to deposit metallic nickel (Sittig 1985).

Nickel occurs free in meteorites and in ores combines with sulfur,
antimony, and arsenic. Nickel is divalent in aquatic systems. It is
the most mobile of all the heavy metals. In aquatic systems below pH
9.0, nickel is soluble; above pH 9.0 it precipitates as carbonates and
hydroxides. Nickel forms soluble complexes with fulvic and humic acids
present in natural waters, a characteristic that increases its mobility
in the aquatic environment. It can be sorbed onto hydrous iron and
magnesium oxides in organic material, but sorption is likely to inhibit
the mobility of nickel only in unpolluted waters (EPA 1979).

The nickel refining process is considered carcinogenic to humans.
Epidemiologic studies show a higher incidence of nasal cavity and lung
cancers in nickel refinery workers. Other nickel compounds are known to
produce cancer in rats, mice, and hamsters. It is not known which
specific nickel compounds are carcinogenic. However, evidence suggests
that the toxicity and carcinogenic risk posed by a metal is more a
property of the metal than of its specific form. Therefore, because
some nickel compounds are carcinogenic, all nickel compounds are
suspected carcinogens (DHHS 1985). Non-carcinogenic exposure effects
include 'nickel itch', chronic eczema, and eye and upper respiratory
tract irritation (Sittig 1985).

Other potential exposures to nickel occur through cigarette smoke;
emissions from coal and ore-fired boilers, coke ovens, and grey iron
foundries; and from burning diesel fuel. Nickel can also be leached
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from nickel alloys during food processing (Sittig 1985).
There is no drinking water Maximum Contaminant Level (MCL) for

nickel. Most natural waters contain less than 10 ug/1. The freshwater
chronic lowest observed effect level (LOEL) for nickel is 96 ug/1 (EPA
1986). Generally, freshwater bioconcentration factors range from 40 to
100 and are less than 103 (EPA 1979).
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WASTE CHARACTERISTICS
Zinc

Zinc is a bluish-white, lustrous metal used in metal refining, dye
manufacturing, rustproofing paints, electroplating, and for galvanizing
iron and other metals (ITII 1979; Windholz 1976). Like lead, zinc is
more mobile in acidic and mildly acidic waters than in neutral or basic
waters.

Zinc is a nutritional trace element (Windholz 1976). It has a
recommended drinking water Maximum Contaminant Level (MCL) of 5,000
ug/1. This value is recommended because zinc levels above this
concentration impart a metallic taste to drinking water. Drinking water
concentrations of up to 40,000 pg/1 of zinc do not cause deleterious
health effects in humans. However, 20 ug/1 zinc is toxic to fish
(Freeze and Cherry 1979). Zinc fumes are toxic when inhaled, causing
throat dryness, coughing, weakness, dizziness, achiness, chills, fever,
nausea, and vomiting (Windholz 1976).



Zinc
Bibliography
Page 2

Freeze, Alien R. and John A. Cherry, 1979, Groundwater, Prentice-Hall,
Inc., Englewood Cliffs, New Jersey.

International Technical Information Institute, 1979, Toxic and Hazardous
Industrial Chemicals Safety Manual, Tokyo, Japan.

Windholz, Martha, ed., 1976, The Merck Index, Rahway, New Jersey, Merck
& Co., Inc.



APPENDIX J

AIR CALCULATIONS AND VIND ROSES

J-l



EXPLANATION OF STANDARD VOLUME OF AMBIENT AIR

The initial flow rate (QRI), final flow rate (QRF), and
average flow rate (QR) of each Hi-Vol air sampler was calculated
for each day of sampling in Ref. 33, p. 2. The flow rates of the
Hi-Vol samplers were calculated in the field and recorded in the
air sampling log book under QR (Ref. 38, pp. 2-17). The initial
flow rate (QRI) for the first day of sampling that is recorded in
Ref. 33, p. 2, is the same as the flow rate (QR) for the first
day of sampling that is recorded in Ref. 38, pp. 2-17. The final
flow rate (QRF) for the first day of sampling that is recorded in
Ref. 33, p. 2, is the same as the flow rate (QR) for the second
day of sampling that is recorded in Ref. 38, pp. 2-17. In other
words, the final flow rate for the first day of sampling is the
same as the initial flow rate for the second day of sampling. The
final flow rate for the last day of sampling (July 28) is recorded
as QR in Ref. 38a, pp. 2-8. The average flow rate (QR) in Ref. 33,
p. 2, is calculated by averaging the QRI and QRF.

The total sample time (in minutes) for every sample is re-
corded in Ref. 38, pp. 2-17, and it is also recorded as 't' in Ref.
33, p. 2. The temperature (in degrees Celsius) for every day of
sampling is recorded in Ref. 38, pp. 2-17, and it is also recorded
as 'Ta' in Ref. 33, p. 2. The barometric pressure (in mm. Hg) is
recorded in Ref. 38, pp. 2-17, and it is converted to in. Hg and
recorded as 'Pa' in Ref. 33, p. 2.

The volume of ambient air (Vs) and the Standard volume of
ambient air (Vstd) that flowed through each sample is calculated
in Ref. 33, p. 2. The equation for Vs is:

Vs = QR x t

The equation for Vstd is:

Vstd - Vs x 25.4 x Pa / 760 x (298 / <Ta + 273»

The values 25.4, 760, 298, and 273 are constants. Ref. 33, p. 3
explains how the Standard volume of ambient air is used to cal-
culate the concentration of heavy metals in the air samples.
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1.271
1.271
1.271
1.271
1.271
1.271

Vs
n.M

950.75
9*1.18
995.11
909.79

0.00
0,00

92S.76
957.0*

1026.7*
1012.30
982. *2

1050.96
1063.27
1017.96
100*. 79
1019.5£

1011.87
1023.*?
989.51

0.00
1010.73
1013.85
10*6.09
1018.80

1090.01
1027.07
96*. 26

1017.87
1106.70
1055.50
1011.51
1018.**

101*. 87
990.59
991.16

1032.79
110*. 38
1050.16
105*. 39
1018.78

911.18
888,55
791.33
&98.60
98J.99
931.90
878.01
916.39

Vltit
cn.lt

«*.37
?**.76
998.53
913.26

0.00
0.00

930.29
960,69

1022.*!
1008.02
978.27

10*6.52
2058.79
1013.66
1000.55
1015.22

100*. 51
1016.03
362.32

0.00
1003.39
1006. *8
10*0. *7
ion.*o
1061.6*
1019.37
957.03

1010.2*
2098.*!
10*7.56
1003.32
1010.60

1006.68
982.60
963.16

102*. *7
1095. *5
10*1.69
10*5.69
1010.56

698.78
876. *6
777.88
886.26
969.61
919.21
866.05
903.92

Ccmvwnion of
fro* n Hq to Inchn-

•i- Inchn
752. *0 29^62-

753.16

Inchn
753.% 29.68

Inchn
753.** «7*

Inchn
755.** 2517*

Inchn
75*. 68 23.71



, 3

EXPLANATION OF AIR DATA CALCULATIONS

The concentration of heavy metals in the air samples is cal-
culated by first subtracting the concentration of a specific heavy
metal in the daily field blank from the concentration of the same
heavy metal in a sample. For example, the concentration of Lead
in CSXCR412 is 840 ug/filter. The concentration of lead in the
daily field blank is 1.1 ug/filter. The field blank concentration
is subtracted from the sample concentration for a value of 838.9
ug/filter.

This value is then divided by the standard volume of ambient
air (Stdv) that flowed through the sample (1046.52 cubic meters/
filter for CSXCR412). The final calculated concentration of lead
for the sample is .802 ug/cubic meter. All of the sample concen-
trations have been rounded to the third decimal place.

The concentration of heavy metals in the daily field blanks
was usually below the sample quantitation limit (SQL). The SQL is
is designated in the analytical data by a U code, and the associated
value is the quantitation limit. When this was the case, half of
the sample quantitation limit was assigned as the daily field blank
concentration.



&10 «*
WTA

fef . /5

DRV t t
7/23/90

<BUHt>

CSOM« CSBftWO
HH1PH8 8IMW-04
CatCR403

WMH-05 81HW-06 B1MH-07
C3EH406 CS&X407

^lanrrai
3ntiBoivy
:trwmc
3tri«»
JwyHimi

20.00
6.00
1.00

20.00
0.90

79.00
12.00
2.00

40.00
1.00

90.00
12.00
2.00

40.00
1.00

83.00
12.00
2.00

40.00
1.00

340.00 «
12.00 H
3.50 H
7.90 w
1.00 M

*M 160.00
MM 12.00
MM 2.00

>M* 40.00
»M- 1.00

67.00
12.00
2.00

40.00
1.00

lalcin
3iran&B
-otalt

lolytmmw
ttck»l

iilicorr
iilvw

0.90
500.00

1.00
5.00
2.50

22.00
0.90

500.00
1.50

1.00
1000.00

2.00
10.00
97.00

140.00
7.80

1000.00
9.30

I.00
1300.00

2.00
10.00
66.00

170.00
19.00

1000.00
II.00

1.00
1000.00

2.10
10.00
61.00

120.00
14.00

1000.00
6.70

6.10
19000.00

1.80
10.00
44.00

2600.00
seo.00

7800.00
320.00

2.30
1600.00

10.00
190.00
250.00
62.00

1000.00
15.00

uoo
1000.00

2.00
10.00

140.00
120.00

8.00
1000.00

7.00

5.00
500.00

0.90
AAAAA

1.00
500.00

iVoo"
5.00
2.00

10.00
1000.00

1.20

2.00
1000.00

2.00
10.00
19.00

10.00
1000.00

1.60
9W99W

2.00
1000.00

2.00
10.00
20.00

10.00
1000.00

1.50

2.00
1000.00

2.00
10.00
12.00

10.00
1000.00

1.00

2.00
1000.00

2. CO
10.00

240.00

MM* 10.00
1000.00

1.00

10.00
1000.00

1.00

MM* 2.00

MM* 1000.00
MM* 2.00

10.00
44.00

2.00
1000.00

2.00
10.00
16.00

UR./FILTER 954.37 344.76 698.53 913.26 0.00 0.00 930. £9
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/01.5 SIB RIVER «Jf£ 7A1L1MB. FM00616HM
TfiELE 1: (JRISUfL DOTS) (UB/F1LTER7

fef . '

DOT « 2 (BUNO
7/24/90 &R-fi*-06-& BIHH-Ot SXHW-02 fiR-W-03 W-W-04 WHW-03 BR-W-06

CS2CX416 CSSOt409 CS1CU410 CS1CR411 CSSCR41E CSH31413 CSXCR414 CSXO1415

Alunnua
ftntiwny
flritmc
Hanoi
Bflryi lim
Boron
CadBioi
CalCJOT

Oirontai
Cobalt
CooDtr
Iron
LMd
ftranmm
nW2T4B%V
H^M j ill -LI('Id wUI T

ftolvoawwB
mctol
Potaniui
S»l*m«
Silicon
Silver
SoiiuB
Thalliui
Vmoiua
Zinc

20.00
6.00
1.00

20.00
0.50
MM*-

0.50
500.00

1.00
5.00
2.50

10.00
1.10

500.00
, 1.50inn

5.00
500.00

0.50
MM*

1.00
500.00

1.00
5.00
2.00

40.00
12.00
2.00

40.00
1.00
MM*

1.10
1500.00

2.00
10.00

110.00
230.00
32.00

1300.00
16.00

nm
10.00

1000.00
1.60
MM*

2.00
1000.00

2.00
10.00
27.00

140.00
12.00
2.00

40.00
1.00
MM*

1.00
2200.00

2.00
10.00

120.00
320.00
47.00

3100.00
2X00

MM*

10.00
1000.00

1.20
MM*

2.00
1000.00

2.00
10.00
30.00

160.00
12.00
2.00

40.00
1.00

1.10
2300.00

2.00
10.00
83.00

430.00
57.00

1300.00
33.00

MM*

10.00
•ooo.oo

1.40
MMi

2.00
1000,00

2.00
10.00
36,00

580.00
12.00
2.00

40.00
1.00

* 99999

8.90
24000.00

2.W,
6.90

67.00
4300.00
640.00

12000.00
530.00

g mmm mm VW W

AAAAA—

10.00
1000.00

1.00
MM*

2.00
230,00

2.00
2.10

400.00

140,00
12.00
2.00

12.00
1.00
MM*

1.40
1200.00

2.00
10.00

120.00
310.00
58.00

1000.00
17.00

!*»*!
10.00

1000.00
1.70
MM*

2.00
1000.00

2.00
10.00
63.00

120.00
12.00
2.00
3.20
1.00
MM*

1.50
1000.00

2.00
10.00

100.00
190.00
28.00

260.00
11.00

**M!
10.00

190.00
1.20
inn
2.00

230.00
2.00

10.00
22.00

56.00
12.00
2.00

40.00
1.00
MM*

1.00
1000.00

2.00
10.00

190.00
130.00
21.00

1000.00
6.60

M^WI

10.00
1000.00

1.20
M*M

2.00
1000.00

2.00
10.00
24,00

CU.N./F1L7E 1022.41 1006.02 378.27 1046.52 1058.73 1013.66 1000.55



./015
TfBLE 2: U1URIKHUOI IN AIR tUB/CU.*)

MY * 2 (BUtt<)
7/24/90 HMW-6BIB HM»-01 M-flN-02 TO-flH-03 HHW-04 HHKHfi HMW-06 S1MW-07

CSCR416 CSXCX409 CSMR410 CSXCT4U CSICR412 CSXCR413 CSH3W4 CStt*4t5

Alonnot »
ftntiaony •
ftr»«mc •
tann »
tanrlhoi »
Boron t
CadBin »
Calcium •

Chroma t
Crtalt »
Comr »
Iran »
LMri •
Mtqmniut *
MiMimn* »
I^^MWMM AJWPCWTf *
Molyix>cnu» »
Nidol »
PotWSlffll »

S»limn *
Silicon »
Silwr »
Sodiu» *
Thallium *
Vmdiu »
lire •

0.020
0.006
0.001
0.020
0.000
0.000
0.001
0.976

0.001
0.005
0.105
0.215
0.030
1.3&9
0.014
0.000
0.000
0.005
0.469
0.001
0.000
0.001
0.469
0.001
0.005
0.024

0.119
0.006
0.001
0.020
0.000
0.000
0.000
1.666

0.001
0.005
0.117
0.306
0.046
2.579
0.021
0.000
0.000
0.005
0.4%
0.001
0.000
0.001
0.4%
0.001
0.005
0.028

0.143
0.006
0.001
0.020
0.001
0.000
0.001
1.640

0.001
0.005
0.062
0.429
0.057
1.431
0.032
0.000
0.000
0.005
0.511
0.001
0.000
0.001
0.511
0.001
0.005
0.035

0.535
0.006
0.001
0.019
0.000

EW
0,006

22.455

0.001
0.001
0.062
4.099
0.602

10.969
0.505
0.000

ERR
0.005
0.478
0.000

Efft
0.001

-0.256
0.001

-0.003
0.360

0.113
0.006
0.001

-0.006
0.000
0.000
0.001
0.661

0.001
0.005
0.111
0.263
0.054
0.472
0.015
0.000
0.000
0.005
0.472
0.001
0.000
0.001
0.472
0.001
0.005
0.056

0.099
0.006
0.001

-0.017
0.000
0.000
0.001

Jb493_

0.001
0.005
0.0%
0.178
0.027

-0.237
0.009
0.000
0.000
0.005

-0.306
0.001
0.000
0.001

•O.247
0.001
0.005
0.020

0.038
0.006
0.001
0.020
0.000
0.000
0.000
0.900

0.001
0.005
0.187
0.120
0.020
0.500
0.005
0.000
0.000
0.005
0.500
0.001
0.000
0.001
0.500
0.001
0.005
0.022



Kef.
/015 BIB RIVER NINE TfllLUfiB. PfM FM00616)«R

TfO£ 1: ORIBUM. MfTft <lB/FlL7Eft>

wr « 3 IBUWO
7/25/90 JrtHW-08 WMW-Ol

CSICR424 CSICR417
HMW-03 HM*-04 HMH-05 HM»M* 61MW-07
CSICR419 CSXCMtt CSXCR421 CSttR422 CSXCR423

Alunna
flntiBony
Arwmc
Banta
Bwifilioa
Boron
Cadnoi
Calciia
Qaronoi
Cobalt
COODVT
Iron
LMd
ff&ormitzv
fftfttWW

nHTtTW
Ttoi'ybtitTiuB
Niekvl
Potaitiiat
SBiamta
Silicon
SlJvtr
Sodita
Thalliua
Vanaoiint
Zinc

20.00
6.00
1.00

20.00
0.50
*«•*#
0.50

500.00
1.00
5.00
2.50

10.00
2.70

500.00
1.50

5.00
500.00

0.50
MM*

1.00
500.00

1.00
5.00
2.00

200.00
12.00

2.00
VO.OO

1.00
MM*

1.50
1200.00

2.00
10.00

270.00
330.00

14.00
1000.00

22.00

10.00
1000.00

1.90
MM*

2.00
1000.00

2.00
3.10

28.00

230.00
12.00

2.00
40.00

1.00
MM*

1.70
1400.00

2.00
10.00

110.00
370.00
26.00

1000.00
23.00

10.00
1000.00

2.20
MM*
2.00

1000.00
2.00

10.00
27.00

220.00
12.00

2.00
40.00

1.00
WV9WW

3.00
1900.00

2.10
10.00
49.00

490.00
46.00

1400.00
30,00

*mmmmm ••••

10.00
1000.00

2.50
MMfl

2.00
1000.00

2.00
10.00
37.00

330.00
12.00

6.00
40.00

1.00
•••€»

12.00
37000.00

2.90
10.00
91.00

6800.00
1400.00

18000.00
790.00

10.00
1000.00

3.50
fMff*
2.00

1000.00
2.00

10.00
D&0.00

150.00
12.00

2.00
40.00

1.00
MM*

1.00
1600.00

2.00
10.00

110.00
360.00
130.00

1000.00
24.00

WW WWW

10.00
1000.00

2.00
MM*
2.00

1000.00
2.00

10.00
33.00

190.00
12.00

2.00
40.00

1.00
wwWVV

1.00
1100.00

2.00
10.00
75.00

310.00
23.00

1000.00
IS. 00

10.00
1000.00

2.10
MM*

2.00
1000.00

2.00
10.00
22.00

110.00
12.00

2.00
40.00

1.00
«t»»
1.00

1000.00
2.00

10.00
220.00
180.00

a. to
1000.00

10.00

10.00
1000.00

2.00
MMM

2.00
1000.00

2.00
10.00
36.00

CU.W./F1L7E 1004.51 1016.03 382.32 0.00 1003.39 1006.48 1040.47
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/015 BIB RIVER KITE fftlUMBS. KM fflD06H»

: moan, wm «JQ/FILTHO
DOT » 4 IBUNO
7/26/90 BR-«H« BIHW-Ol BR-WMJg HM*-03 BMW-04 B1KW-C6 ttHW-06 KHW-07

CS1CR432 CSttH4E5 CStCR4£6 CSICR427 CSXCR42B CSXCR4W CSXCR430 C3XCR431

ftlWlTMl

ftntiwny
ftntmc
Euriui
fMrflliUB
Boron
Cuferiui
Cfclcia
Chroma
Cctelt
Concur
Iran
LMd
Mumm
*8nDWM
nMTC'Ury
Jtolvbdtnw
metel
Patunoi
Salimn
Silicon
Silvwr
Sodiat
Thillia
Vmaita
liTC

6.90
6.00
1.00

20.00
0.50
MM*

0.50
500.00

1.00
5.00
2.50

11.00
0.50

500. tO
1.50

MM»

5.00
500.00

0.50
MM*

1.00
500.00

1.00
5.00
2.00

130.00
12.00
2,00

40.00
1.00

1.20
1500.00

2.00
10.00

300.00
340.00
58.00

2300.00
28.00

MM«
10.00

1000.00
2.40
MM*

2,00
1000.00

2.00
10.00
56.00

140.00
12.00
2,00

40.00
1.00
MM*

1.40
1400.00

2.00
10.00
88.00

330.00
70.00

2000.00
26.00

1 Hill

10.00
1000.00

1.90
> MM*

2,00
1000.00

2.00
10.00
50.00

160.00
12.00
2.00

40.00
1.00
MM*

1.30
2500.00

2,00
10.00
63.00

560.00
79.00

1300.00
53.00

10.00
1000.00

2.80
MM<

2.00
1000.00

2.00
10.00
53.00

610.00
12.00
2.00

40.00
1.00
MM*

9.20
28000.00

3,10
10.00
66.00

4600.00
1100.00

14000.00
570.00

' H999
MMfl

10.00
1000.00

1.00
' IMil

2.00
1000.00

2,00
10.00

480.00

160.00
12.00
2.00

40.00
1.00
MM*

1. 00
1100.00

2.00
10.00

100.00
400.00
110.00

1000.00
25.00

• MM*

10.00
1000.00

2.50
* MM*

2,00
1000. 00

2.00
10.00
56.00

160.00
12.00
2,00

40.00
1.00
MM*

1.40
1000.00

2,00
10.00
38.00

290.00
38.00

1000.00
14.00

MM!
10.00

1000.00
2.30
MM*

2.00
1000.00

2.00
10.00
27.00

110.00
12.00
2,00

40.00
1.00
MM*

1.00
1000.00

2.00
10.00

260.00
ao.oo

14.00
1000.00

10.00

M**l

10.00
1000.00

1.60
MM4

2.00
i 000. 00

2.00
10.00
23.00

10B1.W 1013.37 757.03 1010.24 1096.41 1047.S8 1003.52
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353 RIVER ««E TfllU.MS. "OC616W

ia

DfiY * 5
7/27/30 3S-M-08 53-»«K>: BJMCM* B8-WHC 3MW-04 BfHW-OS HHW-06 SVm-07

CSXC344C CSXO1433 CSXCR434 :SI£S433 CSTCR436 CSIO1437 CSXCR438 C5XCR439

;:u-.im
Prrtixmy
ftrsemc
Ban at
rirvi'.iua
ivrm
Cacwui
Calciua
Dirtviua
Cotait
£sinr
'.rcn
LMO
«anr««a
ftVl&VAU

fffcofy

ST™
?OtU$lUt9
SttlBTIDZl
Silicon
Silwr
Sctaur
Tiallia
Vtntcjua
Jire

20.00
6.00
1.00

23.00
0.30
•MM
0.50

500.00
1.00
5.00
2.50

10.00
0.76

500.00
1.50
»**•»

5.00
500,05

O.£0
»*••*
1.00

500.00
1.00
5.00
2.00

760.00
12.00
2.00

*0,00
1.00
MM*

1.%
3700.00

3.20
10.00

170.00
320.00
28.00

3100.00
36.00

»MM

10.00
1000.00

1.90
M«*»

2.00
1000.00

2.09
36.00
42.&0

340.00
12.00
2.00

40.00
1. 00
MM

1.00
3300.00

2,80
10.00

140.00
350.00
24.00

3200.00
36,00
•tMt

10.00
1000.00

3.00
»MM

2.00
1000.00

2.00
37.00
38.00

1000.00
12.00
2.70

40.00
1.00
fMM

4.70
18000.00

2.70
10.00

150.00
3.90

cSO.00
6300.00
400.00

•MM

3.30
540.00

3.40
•MM

2.00
1000.00

2.00
38.00

170.00

moo
12.00
2.00

40.00
1. 00
•MM

5.00
13000.00

2.10
10.00
40.00

2600.00
440.00

o600,00
260.00

MM*

10.00
1000.00

1.70
•MM

2.00
1000.00

2.00
10.00

240.00

680.00
12.00
2.00

40.00
1.00
MM*
1. 00

2500.00
2.40

10.00
110.00
350.00
56.00

1100.00
33.00
MM*

10.00
1000.00

1.80
tM**
2.00

1000.00
2.00

10.00
530.W

720.00
12.00
2.00

40.00
1.00
MM*

1.00
1200.00

2.00
10.00
ift.00

320.00
24.00

440.00
23.00

10.00
1000.00

1.90
•WWWll

2.00
1000.00

2.00
10.00
27.00

740.00
12.00
2.00

40.00
1.00
• MM

1.00
1000.00

2.00
10.00

240.00
760.00
17.-00

1000.00
19.00
MMI

M*M

10.00
1000.00

1.10
MM4

2.00
1000.00

2.00
10.00
31.00

1006.63 'J82.60 383.16 1024.47 1055.45 1041.63 1045,63



830*0
900*0
100*0
81* *0
100*0
000*0
100*0
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EXPLANATION OF THE DATA UTILIZED TO GENERATE THE WIND ROSES

Wind direction and wind speed data recorded by the portable
meteorological station were used to generate a wind rose for each
day of air sampling. The data from 12:00 noon to 12:00 midnight
was used because that was the time interval in which the air samples
were collected.

Wind direction was divided into the following sixteen categories
(based on compass degrees):

.0 to 22.49
22.50 to 44.99
45.00 to 67.49
67.50 to 89.99
90.00 to 112.49
112.50 to 134.99
135.00 to 157.49
157.50 to 179.99
180.00 to 202.49
202.50 to 224.99
225.00 to 247.49
247.50 to 269.99
270.00 to 292.49
292.50 to 314.99
315.00 to 337.49
337.50 to 360.00

Wind speed was divided into the following classes:

Class 1 = 0 to 1.8 meters/second
Class 2 = 1.8 to 3.3 meters/second
Class 3 = 3.3 to 5.4 meters/second

No wind speeds over 5.4 meters/second were recorded during the Big
River air sampling event.

The wind direction and wind speed was recorded every fifteen
minutes, for a total of 49 wind direction and wind speed recordings
(between 12:00 noon and 12:00 midnight) each day. The summary table
of wind rose data (Reference # 40) consists of sixteen wind directions
with three possible corresponding wind speed classes. There is a
total of 48 different wind direction/wind speed categories. A tally
was kept from the portable meteorological station data (Reference tt 39)
of the number of times the wind direction and corresponding wind speed
fell into each of the 48 categories. Each day's tally was entered into
the WROSE program and wind roses were generated.
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SECTION 5. PRGRM8 t DATA RETRIEVAL USIHO A COMPUTER

Recovery Call Interval #2 (minutes):
Maximum Time Call Will Take (minutes):

Next Time To Call:
Interface Devices:
COM Baud Rate: 9600
End

SPLIT parameter file:
15HIN.PAR

Name(s) of input DATA FILE(s):
Name of OUTPUT FILE to generate:

START reading in PSD.OAT:
STOP reading in PSD.OAT:

Copy from PSD.DAT:
SELECT element l(s) in PSD.DAT:

HEADING for report;
HEADINGS for PSD.DAT|col II:

"column #2:
column 13:
column 14:
column 15:
column 16:
column 17:
column 18;_
column #4:
column 110:

PSD.DAT
15HIN.PRN/R

HI]
DATE (2;1989.0), 3..11
J5 MINUTE METEOROLOGICAL DATA
DATE
HR/MIN
WINDVM/S
WIND\DEG
STD DEV\DIREC
TEMP\DEG
RH\X
BAROXPRESS
BATTERY\VOLTS
PRECIP\.Or

5-3
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29.67
29. 25
29.01
28.67
28.4

28. 15
27 .87
27.9
27.72
26.22
25.21
24.58
24.26
23.99
23.71
23.21
22.93
22.79
22.58
22.33
22.05
21 .87
21 .67
21, i
.033

21.17
21 . 17
21 . 05
21 .04
?n . AQ

63 . 86
61 . 63
56 . 84
57. 19
56.29
55.96
53.79
52.02
51.41
51.18
50.88
50.08
49. 16
47 .62
46.53
45.87
45.84
45. 19
44.4
43.82
44.92
49.7
59.6
66.47
64.98
61 . 2

47. 17
42.45
42. 12
40.64
38.32
37.87
38.81
39. 46
45.71
55.89
58.99
58. 88
61 .33
62.42
64.38
66.64
67.77
68.65
77. 6
84.6
90
93

96. 2
97.6
98.9
100

101 . 3
101 .2
101 . 6

102
102 . 3
102.5
102, fi
.038

102.8
103

103 . 1
103.3
i nn J.

11 .83 o r u-3-y
11.84 Kw~. irf'dS •
1 1 - 8 4 Q. \Q ^-f £
1 1 .83 r

1 1 .84
1 1 . 84
11 .84
11 .84
1 1 .85
I 1 .85
11 .86
11 .86
11 .86
11 .86
11 .86
11 .86
11 .86
11 .86
11 .87
11 .87
11 .87
11 .85
11 .85
11 .84
1 1 .85
11 .85
11 .85
1 1 .85
11 .85
11 .85
11 .86
11 .85
11 .86
11 .85
1 1 .85
11 .84
1 1 .84
1 1 .84
1 1 .83
1 1 .83
1 1 .83
11 .82
1 1 .82
1 1 .82
11.81
11.81
11.8
11.8
11.8

11 .79
11.8

11 .78
11 .79
11 .78
11 .79
11 .78
11.78
1 1 .78
i 1 .7fl
.471

1 1 .78
11.78
1 1 .77
1 1 .78
1 1 77._



r \j • •

8' T T
18' T T
18 ' T I
Z8' T T
Z8' T T
Z8' T 1
Z8' T T
E8' T T
E8' T T
E8' T T
E81 T I
E8' T T
E8' TT
E8' TT
E8' TT
E8' TT
E8' TT
E8' TT
Z8' TT
E8' TI
18' T T
Z8' TT
Z8' TT
Z8' T I
18' T T
Z8' IT
T8' T T
18' T I
T8 ' T T
T8 f TT
T8' TT
Z8' TT
T8' T T
Z8' TT
8' TT
T8 ' T T
18' T T
8' TT
8A' TT
A A ' T T
9A' TT
9A' TT
9A' T T
9A' T T
9A' T T
9A' TT
9A1 T T
9A' TT
9A' TT
9A' TT
9A' TT
9A' TT
9A' TT
9A' IT
AA' T I
9A' T T
9A' T T
AA' T 1
9A' T 1
AA ' T T
AA' T T

.J A A ' T l
-•£ >* ]] ̂  9 A ' T T
CT>S>.fc£. • Ĵ >l AA' TT^.V&r * Q jt . M

O' t »-" i

89'6t
81 '09
99'8t
99 ' 9t
99 ' tt
Z9 'Ct
Z9'Ct
SA'Ct
ZC '9t
tT ' 9t
tC ' It
6i ' AC
9C ' 9E
T6'9E
Z6 '9E
86'9E
AA ' AE
9Z' Tt
A'Zt
98'tt
6'9t
8Z '9t
E'8t
9A '6t
CC' 19
9t 'Z9
AT 'E9
19 ' t9
ZZ'99
98' A9
9'69
9A'09
9'Z9
96'S9
tZ'89
6'EA
9'9A
Z'08
T '88
A'96
Z ' TOT
t 'EOT
Z'tOT
A' tOT
A' tOT
A ' tOT
A ' tOI
A'tOT
9' tOT
9 ' tOI
9 ' tOT
9 ' tOT
9 ' tOT
t 'tOT
t ' tOT
E ' tOT
Z'tOT
T ' tOT
toi
tOT
tOT
6 'EOT
A'EOT
A ' EOT
p • rm

\J V.' * 0

9' TE
St ' TE
9' TE
89 ' TE
ZC'ZC
ST '£E
ZE'EE
C9'EE
A6'ZE
E9'ZE
90'CE
T A'EC
Z6'CC
69'EE
89'EE
TZ'EE
ZZ'CE
96'ZE
6'ZE
99'ZE
9E'ZE
9T 'ZE
9A' TE
99' TE
TO' TE
tfTOE
99'OE
AZ'OE
96'6Z
T9'6Z
68'8Z
E9'8Z
Et'SZ
ZT '8Z
56' AZ
69'9Z
TO'9Z
tO'9Z
9E'EZ
9A' TZ
T9'OZ
8'6I
60'6T
69'8T
EZ'81
EE'BT
8E'8T
9t '8T
E9'8T
68'8T
T6'8I
E6'8T
68'8T
9Z*6I
tT '61
60'6I
AZ'6T
6t'6I
6E'6T
Z9'61
Z8'61
9T 'OZ
80'OZ
6T 'OZ
P7 ' D7

» O O 1

9t '61
T9'ZT
T ' TZ
A6 ' 91
A'9T
96'81
EA'9T
9'9A
Z8'9t
9A'09
E8 1 TE
9Z'Ot
98'Zt
AO'9Z
89'99
A8'6t
86'OE
E6'EE
Tt '9E
98'6t
ZT '99
tt'09
96' Tt
CO' AT
tB'EZ
ZA ' tT
Z9'8Z
Z6'8T
9Z
9E' TZ
9E' TZ
TE' TZ
AO'9Z
69'ZE
A'09
80'ZE
68'ZT
9'9T
TZ'BZ
E8t '
68t '
66t '
tT 'A
Z6'8
9T 'AT
6Z9'
T09'
TS'ET
Z66'Z
6E'ET
96f
609'
6'6
t 'EE
Z06'
ZTO'E
680'9
T 1 'Zl
60' TZ
t6T ' E
A9'6
A9 'EC
AA' T
A8 ' A
TO ' tM

^ a t, i
< '6Z1
T '9T 1
t ' 0 T 1
T ' T6
A6
9 ' 16
9 ' OT 1
9'98T
G'tAZ
A ' 9TT
Z9
C0'9t
8 ' ttZ
6CZ
i 'Z9Z
8'OEZ
9'Z9Z
9'90E
Z'ZAZ
T '8tZ
8'9ZZ
6'ZSZ
8' t9Z
9 '69T
A'961
9 ' TOZ
A'90Z
ETZ
T ' TOZ
9 ' T TZ
ZZZ
Z '8ZZ
6' AZZ
9'ZOZ
Z'StT
z'zez
8' AZE
A '80T
T '9ZT
Z ' AEZ
E ' AEZ
AEZ
Z' AtZ
A'9tZ
Z'09Z
T 'tZZ
A'EZZ
T 'CtZ
9' A9Z
9't9Z
T '8EZ
T '8EZ
9'99Z
8'EtZ
?'ZAZ
Z' TAZ
9 ' t9Z
6'9ZZ
8'09Z
Z 'ZAZ
9 ' A9Z
EtZ
9'EIZ
9' AEZ
T ' RC7

I'M, t

T 6 1 • Z
EA9'Z
C09' 1
EAT ' }
906' 1
T9E'Z
9t9'Z
AZE' T
ZO' 1
TAO' T
E90' T
EI6 '
90' T
9T9' T
909' T
9A9' T
TtA' T
TZ9' T
ZZ9' T
EZt ' T
T8T ' T
6T T ' T
At' T
9E8 ' I
1 A9' T
ETO'Z
t69' T
9A' T
99 ' T
AAf T
T69' T
AE9' T
EC6' T
AtT ' T
Z99'
AZC '
Z8T '
6ZO'
69T '
0
Z6T '
too1
Z99'
6A8'
TOt '
8ZZ'
600'
29'
8EC '
ATC '
0
0
tot •
9Z8'
900'
A09 '
699 '
ZEt '
Z8t '
98Z '
60C '
AOE '
TZC'
909'
np '

UllM.l

9tAl
OCA1
9 T A 1
OOA1
9t91
OC9T
9T9T
009T
9t91
OE9T
9T9T
009T
9ttT
OEtl
9Ttl
ooti
9tET
OECT
9TET
OOET
9tZT
OEZT
9TZT
OOZT
9tT 1
OET T
9T T I
OOTT
9t01
OEOT
9TOT
OOOT
9t6
OE6
9T6
006
9t8
OE8
9T8
008
9tA
OEA
9TA
OOA
9t9
OE9
9T9
009
9t9
OC9
9 T 9
009
9tt
oct
9Tt
oot
9tC
OCC
91C
OOC
9tZ
OCZ
9TZ
OOZ
Ct- T

DU6

eor.
606
606
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60 7, -f-J>&-
60Z 7**Q
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60Z
60~,
60Z
60Z
60Z
60Z
60Z
60S
RO7



i. UO

209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209
209

S4aP 2 1 0
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210
210

1 0 1 J

1830
1845
1900
1915
1930
1945
2000
2015
2030
2045
2100
2115
2130
2145
2200
2215
2230
2245
2300
2315
2330
2345

0
0
15
30
45
100
115
130
145
200
215
230
245
300
315
330
345
400
415
430
445
500
515
530
545
600
615
630
645
700

o . i jo
2. 962
3. 172
3.28

2.282
1 .801
1 .824
1 .809
.946

1 .358
.469

1 .433
1 .728
.652
.257
.37
0

. 192

.437

.224
.66

.053

.031
.09

.006

.088
.4

.831

.424
.86

.956
.78

. 134

.085

. 176

.714
.21

.942

.251

.422

. 334

. 142
.28

.443

.732

.353
.02

.011
0
0
0

.025

. 182

I 64
125. i
120.3
126. 8
112.5
1 1 1 . 4
125.6
130.2
130.7
155.8
216.7
151 .7
157.4
207 .9
274.5
260

229. 1
5.645
341 .8
285.6
205.4
190. 1
189.6
189.5
.008

189.7
255.7
200.6
181 .7
255.9
301 .9
309. i
308.2
274

267.6
309.5
309.6
284.4
147 .8
83. 4
71 .8
347.3
304.6
264.8
192.9
179. 1
179.8
179.9
180.6
180.3
180.3
198. 2
224. 1

1 4 . J 1

13.81
11.62
9.93

12.01
12.75
12.37
12.02
17 .38
21 .41
25.22
5. 184
4.751
47 .58
19.61
23.62

.5
42.95
7 .91
47 .08
19.04
.547
.296
.37

.022

.325
40.47
15.04
37.73
28.32
8.95

11 .29
0

34. 12
32.78
13. 19
47.28
14. 43
70.6
5 .493

. 229
32. 76
15.84
13.05
10.83
2.222
.084

0
.2

.056

.028
2.779
8. 18

Ji . o
31 .28
31 .07
30.79
30.38
29. 96
29.75
29.51
28.83
28.54
27.2
26.89
26.9
25.77
24.97
25.03
24.62
24.38
24.41
24.36
24.3
23.47
23.09

.057
22.91
22.62
22.87
23.32
23.34
22.68
22.92
22.48
22.35
22. 16
21 .89
21 .7

21 .71
21 .8

21 .51
21.61
21 .63
21 . 14
20.81
20.97
21.34
21 .05
20.58
20.43
20.48
20.67
21 . 18
21 .88

-t 1 . £.4
49. 23
50.9
52.84
55.3

58. 12
59.36
59.7

62.91
64 .89
72.3
76.5
76.8
83.6
89.9
89.7
92.5
95. 5
94.6
93.3
91 .3
95.7
98.6

inn,?
.278

100.3
100.9
97. 5
94. 1
90.9
95. 1

93
96.5
97 .7
99.7
99. 2

100. 5
100. 5
99. 2

101.4
101.5
101 . 3
102. 1
102.8
103. 1
102.3
101 .9
102.9
103. 5
103 . 5
103 . 5
103 . 5
101 . 7

i i . O — —
11.8 K̂ T" • ̂ T~̂ 3
11.8 p . IP 0 -f- &*>
11.8 •

1 1 . 79
11.79
1 1 . 78
11 .79
11 .78
11.78
11 . 77
1 1 . 76
1 1 .77
1 1 .77
11 .75
1 1. 76
11 .75
11 . 75
11.75
11 .76
1 1 . 75
11 .75
11 .74

. 269
11 .74
11 .74
11 .74
11 .74
11.75
11 . 74
11 . 74
11 .75
11 .74
11 .74
11 .74
11 .74
11 .74
11 .74
11.74
11 .74
11 .74
11 .74
11 .74
11 .74
11 .74
11.74
11 .74
11 .74
11 .74
11 .74
11.73
1 1 .74



S U1Y1 rn o. r y To__ b 1 es o .f W,-,.1.J.. rc"!..e__ 

Do..~ 

-q .. !' <l/ltl ' .. 



flef. p.

BOWMAN ENVIRONMENTAL ENGINEERING WHOSE COPYRIGHT (C) L98J

SUMMARY TABLE OF WINDROSE DATA

D i r e c

22 .
;5 .
S7 .
90.

L 12.
1 35 .
157 .
180.
202 .
225 .
247 .
270.
292.
315 .
H37 .

TOTAL

t : on
0
5
0
5
0
ĵ

0
vj

0
o
0
,J

0
5
0
^

Class i
.00000

3 .00000
1 . 00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000

7 .00000
7 .00000

. 30000
L .00000
2 . 00000
.00000

21 .00000

Class 2
7 .00000
7 .00000
2 .00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
. 00000
.00000

3 .00000
6 . 00000

28 . 00000

Class 3
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
. 00000
.00000
.00000
. 00000
. 00000

C 1 ass 4
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
. 00000
. 00000
.00000
.00000
.00000
. 00000

Class o
. 00000
.00000
. 00000
. 00000
. 00000
.00000
.00000
.00000
. 00000
. 00000
.00000
. 00000
. 00000
. 00000
.00000
. 00000
. 00000

Class 6
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
. 00000
.00000
. 00000
. 00000
.00000
. 00000
.00000
. 00000

7
10
3

7
7

t
3
6
49

TOTAL
.OOOOi
.ooooc
.ooooc
. ooooc
. ooooc
.ooooc
.ooooc
.00000
.ooooc
.00000
. 00000
. 00000
. 00000
.ooooc
.00000
.00000
.00000

Press any key.



r i O V M A N : . : ; V I R O N M E N T A L E N G I N E E R I N G WHOSE COPYRIGHT CO 198E

SUMMARY TABLE OF WINDROSE DATA

Dire-

''2 .
45 .
•.37 .
:•}() .

1 1 2 .
1 35 .
157.
180 -
202.
225 .
247 .
270.
292 .
'; { ;; .
337.
TOTAL

t i on
0
j
t:
o
•j
5
0
i>
0
5
0
5
(D
i.j

G
5

4
3
1
1
I
3
1
5

1

1

1
22

Class i
.00000
. 00000
. 00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
. 00000
.00000
.00000

6
2

12
5
2

27

Class 2
. 00000
. 00000
. 00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000
. 00000

Class 3
. 00000
.00000
. 00000
. 00000
.00000
. 00000
. 00000
.00000
.00000
.00000
. 00000
. 00000
.00000
. 00000
. 00000
. 00000
. 00000

C 1 a s s 4
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000

Class 5
. 00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
. 00000
.00000
.00000-
. 00000

Class 6
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000

4
3
1
1
1
9
3
17
5
2
1
1

1
49

TOTAL
.00000
.00000
.ooooc
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Press any key.



BOWMAN ENVIRONMENTAL ENGINEERING WHOSE

SUMMARY TABLE OF WINDROSE DATA

COPYRIGHT (C) I98c

Dir ec

22.
45 .
67.
90 .

1 12.
135.
157 .
180.
202 .
225 .
247 .
270.
292 .
315.
337.

TOTAL

t ion
0
5
0
5
0
5
0
5
0
5
0
:j
0
5
0
5

2
3
2
1

5
1

1
15

Class I
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Class 2
.00000
.00000
.00000
.00000
.00000

2.00000
6.00000
9.00000
1 .00000
. 00000
. 00000
.00000
.00000
. 00000
.00000
.00000

18.00000

Class 3
.00000
. 00000
.00000
.00000
.00000
.00000

6. 00000
8 .00000
2.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000

16.00000

Class 4
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
. 00000
.00000
. 00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000

Class 5
.00000
.00000
.00000
. 00000
. 00000
.00000
.00000
. 00000
.00000
.00000
. 00000
.00000
.00000
. 00000
.00000
.00000
. 00000

Class 6
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000

2
3
4

13
17
3

5
1

1
49

TOTAL
.ooooc
.ooooc
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. ooooc
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Press any key.



77-

BOWMAX ENVIRONMENTAL ENGINEERING WROSE COPYRIGHT (C) 1988

Direct ion
. 0

22. 5
45.0
67 .
90.

L 12.
135 .
157 ,
180,
202
225
247
270
292
315
337

TOTAL

o
0
5
0
o
0
o
0
;;

, 0
5
,0
5

1
10
7
1
3
1

29

Class 1
00000
00000
00000
00000
00000
00000
00000
00000
00000
,00000
,00000
,00000
.00000
.00000
.00000
,00000
.00000

SUMMARY TABLE OF WINDROSE DATA

7

16

Class 2
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
00000

Class 3
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Class 4
.00000
.00000
. 00000
.00000
.00000
. 00000
.00000
. 00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000

C 1 ass 5
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000.
.00000
. 00000
. 00000
.00000
.00000
.00000
.00000
.00000

Class 6
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000

4

1
L

10
10
10
7
2
3
1

49

TOTAL
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Press any key.



Re*. IT

30WMAN ENVIRONMENTAL ENGINEERING WHOSE COPYRIGHT (C) 198r

SUMMARY TABLE OF WINDROSE DATA 'V

Di rec

22.
45.
67 .
90.

L 12.
135 .
157 .
1 80.
202.
225 .
247 .
270.
292.
315.
337 .

TOTAL

t ion
0
5
0
5
0
Cj

0
5
0
^J

0
c
0
~

0
5

3
1

6
3
2
1

1
0

3
5
3
1

36

Class 1
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000

Class 2
.00000
.00000
.00000
. 00000
.00000
.00000

7 .00000
.00000

1 .00000
I . 00000
.00000
.00000

1 .00000
1 .00000
.00000
.00000

1 1 .00000

Class 3
.00000
.00000
.00000
. 00000
.00000
.00000

1 .00000
1 .00000
.00000
.00000
.00000
. 00000
.00000
. 00000
.00000
.00000

2.00000

Class 4
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000

Class 5
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
. 00000
.00000
. 00000
. 00000
.00000
.00000

Class 6
.00000
. 00000
.00000
. 00000
.00000
.00000
.00000
.00000
. 00000
. 00000
.00000
. 00000
.00000
. 00000
. 00000
.00000
.00000

3
1

6

3
2
9
1
2
T

3
6
4
1

49

TOTAL
.ooooc
.ooooc
. ooooc
.ooooc
.00000
.ooooc
.00000
.00000
.00000
. 00000
.00000
.00000
.ooooc
. 00000
.00000
.00000
.00000

Press any key.



BOWMAN ENVIRONMENTAL ENGINEERING WHOSE COPYRIGHT (C) 1981

SUMMARY TABLE OF WINDROSE DATA (Ta ly 3$)

D i r e c

22.
45 .
67 .
90.

I 12 .
1 35 .
157 .
180.
202.
225 .
247 .
270.
292.
315 .
337.
TOTAL

t i on
0
\.j

0
o
0
5
u
5
0
.J

0
J
0
ij

0
5

1

2

2
2
3

4
3
5
6
I
1

I
34

Cl ass 1
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Class 2
.00000
. 00000
. 00000
. 00000

4 . 00000
9.00000
.00000

1 .00000
. 00000
.00000
.00000
. 00000
.00000
. 00000
.00000
.00000

14 .00000

Class 3
.00000
.00000
.00000
.00000
.00000
.00000

1 .00000
.00000
.00000
.00000
.00000
. 00000
.00000
. 00000
.00000
.00000

1 .00000

Class 4
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
. 00000

Class 5
.00000
.00000
.00000
.00000
. 00000
.00000
.00000
.00000
.00000
.00000
.00000"
.00000
.00000
.00000
.00000
.00000
.00000

Class 6
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

1
2

6
11
4
1
4
3
5
6
4
1
1

49

TOTAL
.ooooc
.ooooc
.ooooc
.ooooc
.ooooc
.00000
.00000
.00000
.ooooc
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

Press any key.
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p. ai

- - E

WIND SPEED CLASS BOUNDARIES

NOTES:
DIAGRAM OF THE FREQUENCY OF
OCCURRENCE FOR EACH WIND DIRECTION.
WIND DIRECTION IS THE DIRECTION
FROM WHICH THE WIND IS BLOWING.
EXAMPLE - WIND IS BLOWING FROM THE
NORTH 14.3 PERCENT OF THE TIME.

W I N D R O S E
BIG RIVER
PERIOD: 7/23/90

Engineering



E

WIND SPEED CLASS BOUNDARIES
(METERS/SECOND)

NOTES:
DIAGRAM OF THE FREQUENCY OF
OCCURRENCE FOR EACH WIND DIRECTION.
WIND DIRECTION IS THE DIRECTION
FROM WHICH THE WIND IS BLOWING.
EXAMPLE - WIND IS BLOWING FROM THE
NORTH 8.2 PERCENT OF THE TIME.

W I N D R O S E
BIG RIVER
PERIOD: 7/24/90

•h
^

owmon
Engineering



40*

- -E

WIND SPEED CLASS BOUNDARIES

NOTES:
DIAGRAM OF THE FREQUENCY OF
OCCURRENCE FOR EACH WIND DIRECTION.
WIND DIRECTION IS THE DIRECTION
FROM WHICH THE WIND IS BLOWING.
EXAMPLE - WIND IS BLOWING FROM THE
NORTH .0 PERCENT OF THE TIME.

W I N D R O S E
BIG RIVER
PERIOD: 7/25/90

Jl^•»«ia^_«-M «^
^^^^^^^ •̂T^^^^^^

Environmental
Engineering



- -E

WIND SPEED CLASS BOUNDARIES
(ME )

NOTES:
DIAGRAM OF THE FREQUENCY OF
OCCURRENCE FOR EACH WIND DIRECTION.
WIND DIRECTION IS THE DIRECTION
FROM WHICH THE WIND IS BLOWING.
EXAMPLE - WIND IS BLOWING FROM THE
NORTH B.2 PERCENT OF THE TIME.

W I N D R O S E
BIG RIVER
PERIOD: 7/26/90



#03, p.

- - E

WIND SPEED CLASS BOUNDARIES
(UETERS/SECONO)

NOTES:
DIAGRAM OF THE FREQUENCY OF
OCCURRENCE FOR EACH WIND DIRECTION.
WIND DIRECTION IS THE DIRECTION
FROM WHICH THE WIND IS BLOWING.
EXAMPLE - WIND IS BLOWING FROM THE
NORTH 6.1 PERCENT OF THE TIME.

W I N D R O S E
BIG RIVER
PERIOD: 7/27/90



#£-5

- - E

WIND SPEED CLASS BOUNDARIES
(METERS/SECOND)

NOTES:
DIAGRAM OF THE FREQUENCY OF
OCCURRENCE FOR EACH WIND DIRECTION.
WIND DIRECTION IS THE DIRECTION
FROM WHICH THE WIND IS BLOWING.
EXAMPLE - WIND IS BLOWING FROM THE
NORTH 2.0 PERCENT OF THE TIME.

W I N D R O S E
BIG RIVER
PERIOD: 7/28/90

Engineering



FIGURE 3.1.2

HI VOL SAMPLER CALIBRATION DATA SHEET

DATE

PROJECT:

CALIBRATION ORIFICE UNIT

SAMPLER NO.

CORRELATION COEFFICIENT (̂ 0.99)OF r Q.q 4 ?> 6 (S-y

CALIBRATED BY: W • Mc£>»l I /#0/S£/1

DATE_________

Run

Number

1

2

3

4

5

6

7

DUP-1

DUP-2

1

AH (negative)
Manometer (pressure)
in. Water
Left
Right

0- o
1. 3
o.o
Z-6S
b.o
3-4S

0-D

f - V o
o-o
5 AS

Total

I.P
2.^5

3.4S

440

S-«

AP (x)
(positive pressure)

"Lett
Kight

d-ti
1-5
0&
1-3
6-6
3 D

,0.0

i>.&
4-40

Total

\.s
Z.-3

3.^

S.7/

4-40

&T

in
1-a
r>3
141

zip

1

Qr (y)

Flow Rate*
cmm cfm

- oen "a. f\n ifou o vj

0.11) *S

1-133 4-0

1 . - Z 7 S 4-S

1.4-1.0 SO

* Flow orifice unit calibration chart of equation ,,.,,,.K% „,,,, ..,„,,,„,„„.„,



FIGURE 3.1.2

HI VOL SAMPLER CALIBRATION DATA SHEET

PROJECT:

CALIBRATION ORIFICE UNIT NO. fr P61 i

SAMPLER NO. IS ̂

CORRELATION COEFFICIENT (>X0.99)
OF r = 0 .

DATE

CALIBRATED BY;

DATE

V ± b

/?•

Run

Number

1

2

3

4
•-• ——— ————————

5

1
6

i
7

DUP-1

DUP-2

&U (negative)
Manometer (pressure)
in. Water
Left
Right

o.o
/ • *
o.o
z.&s
0^0
3>S
O.O
4--40
o.o
^4-5

Total

|.V

^-6s

•5.4S

4- .4-0
S-10
5>f^

A? (x)
(positive pressure)

Left
Kight
^

\-&v
6-jzS
2-S"

A0
^ • 1 -

6.jb
^ °i

0.0
0.0

Tbtaj.

1 - 6

?^S

3-\

^

4 ^

>^p-
i.z^

I.SH

I -It

m
7.̂

.. .

Qr (y)

Flow Rate*
r"i" cftn

o.*so 3o !
i

O.^f ^5 :
1

| . t ^ 3 4o '

1-775 ^

>Ktr S.O

i

j

* Flow orifice unit calibration chart of equation.,...,..,, ,„„, ,.„.,„„,„„.,„



fcef.

FIGURE 3.1.2

HI VOL SAMPLER CALIBRATION DATA SHEET

PROJECT:

CALIBRATION-ORIFICE UNIT NO.

SAMPLER NO.

CORRELATION COEFFICIENT (̂ 0.99)
OF r - Q

DATE

CALIBRATED BY;

DATE

Run

Number

1

2

3

4

5

6

7

DUP-1

DUP-2

AH (negative)
Manometer (pressure)
in. Water
Left
Right

0,0
/- ?
0-0

Vb$
o.o
34^

04-0AS-
4-40
0-0

5A5

Total

I-?

Z.LZ

3-4-S

4-40

5>S

*P (x)
(positive pressure)

Left
Right

44
/.ss
<J^.^
2-3
^
2.^?

/.^
3>7p
0.(Zi
14

Total

(.£5

Z.i/5

2 - ^5

^•70

4.sj^

>^P"

/ .2V

I-5Z

}.?z

l-qz

?-/3.

Qr (y)

Flow Rate*
CP«" Cfffl

o-JSo 30

0^°l l 3^ ,
1

1 . 1 3 3 4-o ;

1.275 *S

\ AID 3D
I

i

. . _ ..... . . - . - - - (

* Flow orifice unit calibration chart of equation „,.„„„ nl t-immumrm



FIGURE 3.1.2

HI VOL SAMPLER CALIBRATION DATA SHEET

PROJECT: &, M <'

CALIBRATION ORIFICE UNIT NO.

SAMPLER NO. '

CORRELATION COEFFICIENT (̂ 0.99)
OF r -___ 0 *

DATE

' / » /UC

CALIBRATED BY:.

DATE _______

Q. -

/p.

Z,

Run

Number

1

2

3

4

5

6

7

DUP-1

DUP-2

£xH (negative)
Manometer (pressure)
in. Water
Left
Right

o.o
M

0-0
z-^s
(3.0
34^
o.o
4.-4-D
O.o

S-45>

Total

l-S

2-6$

3-45

4-40

5.4-5

*P (x)
(positive pressure)

Left
Klght
0.^
I - -50

«5^
7.r<^0
7.V

c$V
•3.S

^0
4.0

Totaj.

1-V

^1

Z-S

6-6
4.3
^0^

>O"

MV
1.4S

i . ty
l.«7

Zjft

Qr (y)

Flow Rate*
*•""" cfffl

O.^SO ^0

o/ni ^S
1

\ . V 3 3 4-0

I .Z7S 4-^

I .4jO 5O
i
i

ii

* Flow orifice unit calibration chart of equation.,,,,..,., ,„„, ..,„„.„„„„.,„



FIGURE 3.1.2

HI VOL SAMPLER CALIBRATION DATA SHEET

PROJECT:

CALIBRATION ORIFICE UNIT NO.

SAMPLER NO.

CORRELATION COEFFICIENT (>,0.99)
OF r

DATE

CALIBRATED

DATE

J

0-0351

Run

Number

1

2

3

4
1

6

7

DUP-1

DUP-2

dU (negative)
Manometer (pressure)
in. Water
Left
Right

O - C >
( -8
CKO
Z,G5
O r O
3-4-S
0,0
4-A^
0,t)
S.4S

Total

1-8

£.65

3.4S

4- Ao

s.te

A? (X)
(positive pressure)

Left
Right
<)-e5
;-«rQ
r f . « 6

ZG<f>
6 - j z J
7). 5
6-^

0,0
^ - Z j 6

Total

f -2^
, ^A/

°'>^H
5.5

•4>

5^

>O~

/ •3V

M l

\.)1

ttf

?.TX

Qr (y)

Flow Rate*
cmm cfm

Q.^^0 30 _ j

Or^°kl ^^

1 A 3 3 4-0 ;

1.7.7S 4-S ;

1.4-iO 60
i

* Flow orifice unit calibration chart of equation,,,.,



FIGURE 3.1.2

HI VOL SAMPLER CALIBRATION DATA SHEET

PROJECT:______________

CALIBRATION ORIFICE UNIT NO.____

SAMPLER NO. "fc #• " &M-04

I'

CORRELATION COEFFICIENT U0.99)
OF r - O

DATE

CALIBRATED BY;

DATE

. 6

Run

Number

1

2

3

4

5

1
6

7

DUP-1

DUP-2

A.H (negative)
Manometer (pressure)
in. Water
Left
Right
0
i - V
o
1-t^
o

i,.y$
o

4-40
o

$.4<;

Total

US

^,6^

3.4S

44-0

LS4-S

^P (x)
(positive pressure)

Left
Kight

O
}-70
O
Z-4-
o-
^• t
o
3.°J
0

TotaJ.

i-70

z4

5 Z

I,-0!

4 - >

>Or

1-^c

;-ss

1-̂

\ ^ i

2-l>

Qr (y)

Flow Rate*
COD cflB

0-^50 ^,0 i

0^°Ll ^

1.133 AO :i
1.775 4^ :
1 .4ZO s.t?

i

iii.1

'£

* Flow orifice unit calibration chart of equation.,,.,,.,.. „„., ..„»,,..,„„„.,„



FIGURE 3.1.2

HI VOL SAMPLER CALIBRATION DATA SHEET

DATE

PROJECT: r§ i q &i x/O< Hi'r^C- T^ , \ r /v«^

CALIBRATION ORIFICE UNIT NO. # O6 > ' V °]

SAMPLER NO. "B 0- - ^M 1-^7

CORRELATION COEFFICIENT (>X0.99) c
OF r - 6 . ^ 6 ^ tof ——— * •* '

CALIBRATED BY: Mc-C-AM /^OSG'ti^

DATE

0 = a < S T ± b O'.fe/^ /AP^-O-OOOJfZt-

c?7' 1-133 A.--̂

Run

Number

1

2

3

4

r
5

6

7

DUP-1

DUP-2

AH (negative)
Manometer (pressure)
in. Water
Left
Right
$-^

-V
c2f.0
^6 r
c^.z$
1-V5

G^,^
44-0

0-0
^.4-r

^™y <rS i if J 1 B' ' 1

^-C^
i .?
o .o
•^ -4-S

Total

I.V
Cx*43 ~^

*^ •» -^^ ^^

A- 40

S4S

l .«

5.*S

A-P = 3.YD

A P < x >
(positive pressure)

Left
Right

o.c5
•z.^
0-C^

Z - 7
^.0

£ -\lf
$'<£
4-d-
^•0
s.A-

o.O
_ _ f t *
^7 r 1 /*•

o.o
^•S

Totax

-z.d

Z.7?

•3.\f
A-A-

S-.4-

14

VSP-vji
»6V

174

7-lf

Z-3^2

^

" " t

i

Qr (y)

Flow Rate*
con cfm-

V*so 3D

o.^i ^::

LI 53 A0;f

1 . ̂ 75 4*
;

O.^SO ^D

U3^ 4.t3

I

* Flow i$fc$;c&l98 orifice unit calibration chart of equation„.„„.,,. ,„„( ,.,„„,„„„.,„


